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I. Funding Opportunity Description 
 

A. Background and Context 
The Office of Energy Efficiency and Renewable Energy (EERE) is issuing, on behalf of 
the Hydrogen and Fuel Cell Technologies Office (HFTO), Funding Opportunity 
Announcement (FOA) DE-FOA-0002446. The activities supported by this FOA are 
authorized under the Energy Policy Act of 2005 (EPACT 2005) Public Law 109-58 
(Aug. 5, 2005), Title VIII - HYDROGEN, Sections 801 to 816. These provisions are 
found in the United States Code at 42 U.S.C. §§ 16151 to 16165. Title VIII authorizes 
the Secretary of Energy to conduct a program of research, development and 
demonstration on technologies relating to the production, purification, distribution, 
storage, and use of hydrogen energy, fuel cells, and related infrastructure.    
 

i. Background and Purpose 
 
Hydrogen and fuel cells represent a growing industry with potential to enable 
energy resiliency, energy security, emission reductions and economic growth. In 
recent years, the industry has delivered thousands of fuel cells across the U.S. for 
use in limited stationary and transportation applications; today, an expansion to 
heavy-duty applications is taking shape, with potential new hydrogen-use 
markets including trucks, marine vessels, rail, data centers, and the expanded 
industrial use of hydrogen in chemicals synthesis, metals refining, energy storage 
and grid integration. 

 
¢Ƙƛǎ Ch! ǎǳǇǇƻǊǘǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ όwϧ5ύ ǘƻ ŜƴŀōƭŜ άH2@Scaleέ -  a 
DOE initiative to achieve large scale production, storage, transport, and 
utilization of hydrogen across multiple sectors.1 SupportiƴƎ 99w9Ωǎ ŎƻǊŜ ǇǊƛƻǊƛǘƛŜǎ 
of energy affordability, integration and storage, H2@Scale research, 
development and demonstration (RD&D) aims to advance the adoption of 
hydrogen and fuel cell technologies in integrated energy systems across key 
applications that provide a value proposition as well as reduce emissions.  
However, a number of challenges remain including cost, performance, durability, 
manufacturing and scale-up issues, and developing integrated systems that 
demonstrate the unique technical, economic and environmental benefits of 
hydrogen and fuel cells. 
 
To address these challenges, HFTO supports a comprehensive RD&D portfolio 
addressing materials-, component- and systems-level R&D on hydrogen and fuel 
cell technologies (e.g., MW-scale electrolyzers, fuel cells for heavy-duty 
transportation applications, hydrogen delivery and fueling infrastructure, among 
others); and technology acceleration efforts addressing first-of-a-kind 

                                                      
1 https://www.energy.gov/eere/fuelcells/h2scale 
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demonstrations of integrated energy systems, as well as manufacturing 
innovations and safety codes and standards. HFTO RD&D relies heavily on 
collaborations among various industry and university stakeholders and the 
national laboratories, including through HFTO-managed consortia.   
 
This year, HFTO launched two major collaborative research initiatives leveraging 
world-class expertise and state-of-the-art equipment at the national 
laboratories: the Million Mile Fuel Cell Truck (M2FCT) consortium and the 
H2NEW consortium.2 Under each consortium, DOE national laboratories are 
working together in cutting-edge R&D and collaborating with the hydrogen and 
fuel cell communities to identify innovative ways to make hydrogen and fuel cell 
ǘŜŎƘƴƻƭƻƎƛŜǎ ƳƻǊŜ ŀŦŦƻǊŘŀōƭŜ ŀƴŘ ŎƻƳǇŜǘƛǘƛǾŜ ƛƴ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘΦ 9ŀŎƘ 
consortium is planned at $50 million over five years, along with a similar level for 
industry and university FOAs, to advance progress in specific hydrogen 
production and fuel cell RD&D areas: 
 

¶ M2FCT includes Los Alamos and Lawrence Berkeley National Laboratories as 
co-leads, and focuses on fuel cell durability, performance, and cost to better 
position fuel cell trucks as a viable option in the long-haul trucking market. 

 

¶ H2NEW includes National Renewable Energy Laboratory and Idaho National 
Laboratory as co-leads, and focuses on R&D to enable affordable, durable 
and efficient large-scale electrolyzers, which produce hydrogen from 
electricity and water (at both high and low temperatures). 

 
This HFTO FY21 RD&D FOA will provide more than $33,500,000 in Federal funding 
for topics designed to supplement the current HFTO RD&D portfolio in the 
advancement of hydrogen and fuel cell technologies, with an emphasis on 
incentivizing collaborative progress among industry, university and national 
laboratory stakeholders, including coordination with the M2FCT and H2NEW 
Consortia. This FOA includes the following four areas of R&D: 
 
1) Fuel Cell R&D for Heavy-Duty Applications  
This topic includes two focus areas to reduce the cost and enhance the durability 
and performance of Polymer Electrolyte Membrane (PEM) fuel cell stacks for heavy-
duty applications. Efforts in both areas are to be coordinated with the Million Mile 
Fuel Cell Truck consortium. The first research area supports development of bipolar 
plates with a focus on innovative, low-cost materials with high corrosion resistance 
and minimal degradation. The second research area is focused on the development 
of air management components and subsystems for improved reliability and lower 
overall heavy duty fuel cell system costs. 

                                                      
2 https://www.energy.gov/articles/doe-announces-new-lab-consortia-advance-hydrogen-and-fuel-cell-rd 
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2) Efficient and Innovative Hydrogen Production 
This topic includes two focus areas aimed at developing sustainable generation 
technologies to enable low-cost production of clean hydrogen at large scale. The 
first area, carried out in collaboration with 5h9Ωǎ !ŘǾŀƴŎŜŘ Manufacturing Office 
(AMO), focuses on increasing the production volume of advanced components, 
stacks, sub-systems, and systems for multi-MW-scale high-temperature electrolyzers 
to lower hydrogen production costs. This would be coordinated with the H2NEW 
consortium. The second focus area supports technology development which enables 
low cost hydrogen production via waste and biomass conversion. Research 
approaches in this area include microbial conversion technologies viable at large or 
distributed/community scales, with development of novel systems to bring down 
cost, improve yield, and enable scale-up. 
 
3) High-flow Fueling Applications 
This topic includes two focus areas for development of novel hydrogen fueling 
technologies and processes that can increase hydrogen dispensing rates to facilitate 
rapid fueling of heavy-duty vehicles. The first focus area supports low-cost, reliable, 
domestically supplied hydrogen fueling station components to enable high-flow 
hydrogen fueling of heavy-duty trucks. The second focus area supports R&D 
necessary to develop a high-flow gaseous fueling model and ultimately a standard 
protocol which can achieve targeted fill rates.  
 
4) Cost Analysis for Fuel Cells, Hydrogen Production, and Hydrogen Storage 
This topic includes three focus areas for the development of a comprehensive set of 
cost analyses involving all aspects of hydrogen and fuel cell technologies. Projects 
would define the current state-of-the-art in key areas, develop and refine system 
configurations and designs, provide guidance on R&D gaps, and help to direct future 
R&D priorities in fuel cell, hydrogen production, and hydrogen storage technologies. 

 
EERE will have substantial involvement in work performed under the awards made 
as a result of this FOA. EERE does not limit its involvement to the administrative 
requirements of the awards. Instead, EERE will maintain involvement in the direction 
and redirection of the technical aspects of the projects. EERE anticipates hands-on 
participation and involvement in the projects, including those expected to 
collaborate with lab-based consortia. See Section VI.B.ix, Statement of Substantial 
Involvement, for more details. 
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Topic Area 1:  Fuel Cell R&D for Heavy-Duty Applications 

Hydrogen-fueled polymer electrolyte membrane fuel cells (PEMFCs) are an attractive 

technology to power multiple applications, particularly zero-emission heavy-duty vehicles for 

on road (trucks and buses), as well as marine, rail, and off-road (e.g., mining and construction) 

applications. They offer several advantages over incumbent technologies such as diesel engines, 

including higher efficiency, reduced emissions, higher torque, and no noise pollution. 

Additionally, they offer fast fueling and adequate fuel storage for applications demanding 

longer range.  

Regardless of application, it is critical to provide a competitive total cost of ownership 

considering capital, fuel costs, and lifetime. High fuel cell system durability, while ensuring cost-

competitiveness with incumbent and advanced alternative powertrains, is essential to amortize 

capital costs over a longer lifetime. For example, long haul trucks require a lifetime of over 1 

million miles and 25,000 operation hours. Significantly longer vehicle lifetimes and range 

requirements also mean that hydrogen fuel costs comprise a greater proportion of vehicle 

lifecycle cost. As such, increased fuel cell efficiency is a key parameter for economic viability. At 

the same time, fuel cell components and systems need to be cost-competitive with incumbent 

and advanced alternative powertrains. 

The DOE has set targets for long-haul class 8 fuel cell trucks at 25,000 hour lifetime, 68% peak 

efficiency, and $80/kWnet fuel cell system cost by 2030.3 To meet these targets, advances are 

required for fuel cell stack and balance-of-plant components and their associated manufacturing 

technologies and processes. 

To expedite fuel cell competitiveness, the DOE launched the Million Mile Fuel Cell Truck 

consortium (M2FCT), which includes a number of national laboratories with demonstrated 

leadership in the topic area in partnership with universities and industry to accelerate research 

and development (R&D) that would enable meeting a fuel cell durability of a million miles and 

other relevant targets.4 The M2FCT cross-disciplinary national lab core team serves as a 

resource for industry and the research community. Applications selected in this Topic are 

expected to partner with M2FCT.  

This Topic Area includes two subtopics to advance fuel cells for heavy-duty applications. 

Subtopic 1A (Low-Cost, Durable Bipolar Plates) focuses on the development of low-cost, reliable 

and durable bipolar plates; Subtopic 1B (Innovative, Low-Cost Air Management Components) 

focuses on the development of air management components and subsystems for lower cost 

                                                      
3 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅ άIȅŘǊƻƎŜƴ /ƭŀǎǎ у [ƻƴƎ Iŀǳƭ ¢ǊǳŎƪ ¢ŀǊƎŜǘǎέ tǊƻƎǊŀƳ wŜŎƻǊŘΣ 5ŜŎŜƳōŜǊ мнΣ нлмфΥ 

https://www.hydrogen.energy.gov/pdfs/19006_hydrogen_class8_long_haul_truck_targets.pdf 
4 Million Mile Fuel Cell Truck (M2FCT) consortium announcement, October 8, 2020: 
https://www.energy.gov/eere/articles/doe-launches-two-consortia-advance-fuel-cell-truck-and-electrolyzer-rd  
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ōŀƭŀƴŎŜ ƻŦ Ǉƭŀƴǘ ό.htύΦ 5h9Ωǎ ŀƴǘƛŎƛǇŀǘŜŘ ŦǳƴŘƛƴƎ ƭŜǾŜƭǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǊŀƴƎŜ ƻŦ ŦŜŘŜǊŀƭ ŦǳƴŘƛƴƎ 

per award are given below.  

 

 Anticipated Funding and Award Details 

Topic Area  

  

Total 

Funding 

Level  

Anticipated 

Number of 

Awards  

Federal 

Funding per 

Award  

Max. Project 

Duration 

(years)  

Min Required 

Non-Federal 

Cost Share %  

Subtopic 1A: Fuel Cell R&D for Heavy-

Duty Applications ς Low-Cost, 

Durable Bipolar Plates  

$4M  2 to 4  $1-2M 3  20%  

Subtopic 1B: Fuel Cell R&D for Heavy-

Duty Applications ς Innovative, Low-

Cost Air Management Components 

$4M  2 to 4  $1-2M 3  20%  

Total:  Up to 

$8M  

4 to 8        

* The funding requested should be commensurate with the level of work proposed. While the maximum per award is $2M for 

Topics 1A and 1B, smaller more focused projects (~$1M/project) that advance existing/most promising concepts are also 

encouraged. 

 

Subtopic 1A: Fuel Cell R&D for Heavy-Duty Applications ς Low-Cost, Durable 

Bipolar Plates  

Subtopic 1A Introduction/Background: 

Bipolar plates play an important role in fuel cell performance through reactant distribution, 

water management, and the collection of the electric current produced. Bipolar plates are 

projected to be the second most expensive PEMFC stack component in scaled-up systems using 

state-of-the-art technology.5 Metallic and carbon-based (carbon composites and flexible 

graphite) bipolar plates are both potential options for transportation fuel cells. Metallic plates 

enable high power densities, but are susceptible to corrosion, which can be mitigated either 

through expensive base metals (e.g., titanium) or through a corrosion-resistant coating applied 

to a less expensive base metal (e.g., gold-coated stainless steel). Carbon-based plates offer low 

materials cost, negligible corrosion, and advantages in formability, but currently have lower 

strength and must be thicker than metal plates, resulting in lower stack power density. In 

                                                      
5 Brian D. James, Jennie M. Huya-YƻǳŀŘƛƻΣ /ŀǎǎƛŘȅ IƻǳŎƘƛƴǎΣ 5ŀƴƛŜƭ !Φ 5Ŝ{ŀƴǘƛǎΣ άaŀǎǎ tǊƻŘǳŎǘƛƻƴ /ƻǎǘ 9ǎǘƛƳŀǘƛƻƴ 

of Direct H2 t9a CǳŜƭ /Ŝƭƭ {ȅǎǘŜƳǎ ŦƻǊ ¢ǊŀƴǎǇƻǊǘŀǘƛƻƴ !ǇǇƭƛŎŀǘƛƻƴǎΥ нлму ¦ǇŘŀǘŜέΣ {ǘǊŀǘŜƎƛŎ !ƴŀƭȅǎƛǎ LƴŎΦ 
December 2018: https://www.energy.gov/sites/prod/files/2020/02/f71/fcto-sa-2018-transportation-fuel-cell-cost-
analysis-2.pdf 
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addition, manufacturing processes for both metal and carbon-based plates, including forming 

and joining half-plates, are also costly and time consuming.   

 
Subtopic 1A Description/Objective: 

This subtopic solicits applications that, in coordination with the M2FCT consortium, will develop 

innovative bipolar plates to reduce the cost and enhance the durability and performance of 

PEM fuel cell stacks for heavy-duty applications. The Subtopic targets critical advances in 

bipolar plates to enable substantial progress towards meeting 2030 system level heavy-duty 

truck targets of 25,000 hour durability and $80/kW system cost. Both metallic and carbon-

based materials are of interest. R&D needs for both approaches have been identified with 

industry, university, and national laboratory expert stakeholder input.6   

Metallic bipolar plate materials priorities include improving the forming limit of the substrate 

materials and developing robust coating materials to mitigate base metal leaching and enable a 

pre-forming deposition process, as well as improving material forming limits to enable flow 

field fabrication for enhanced performance. Of interest are coating deposition processes that 

improve durability by improving chemical stability, provide self-protection from 

corrosion/degradation at coating defect areas, and mitigate the introduction of defects (such as 

cracks or delamination) during the stamping process. Processes that reduce cost by minimizing 

or eliminating the use of precious metals and allowing for the use of low-cost base metals, or 

improving amenability to high-throughput manufacturing process are also of interest. 

For carbon composite plates, R&D priorities include the development of high throughput 

production processes (forming, sealing, curing, gluing and cutting operations) and materials. 

Higher strength materials and materials that improve thermal conductivity would be beneficial 

and are also of interest. 

Applications should focus on innovative, low-cost materials with high corrosion resistance and 

minimal degradation to achieve lifetimes of 25,000 hours. More specifically: 

ω Development of low-cost, defect-free coatings for metal bipolar plates to 

enable use of low-cost base metals, such as low-grade stainless steel and 

aluminum, while improving durability through decreased base metal leaching 

ω Improved  manufacturability of carbon-based and metal bipolar plates to enable 

high production rates and decrease costs 

ω Improved mechanical properties of plates to allow thinner plates and better 

flow field formability to improve stack power density 

 
Applicants should seek to significantly surpass the durability of existing state-of-the-art bipolar 

plates by meeting 25,000 hours of durability suitable for heavy-duty applications while 

                                                      
6 https://publications.anl.gov/anlpubs/2017/11/137641.pdf 
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addressing bipolar plate targets listed in Table 1. The applicant should discuss: the status of 

ǘƘŜƛǊ ǇǊƻǇƻǎŜŘ ǘŜŎƘƴƻƭƻƎȅ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǘŀǊƎŜǘǎ ŀƴŘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΩǎ ǇƻǘŜƴǘƛŀƭ ǘƻ ƳŜŜǘ ǘƘŜ 

targets; the potential for their proposed approachŜǎ ǘƻ ƳŜŜǘ ŀ ōƛǇƻƭŀǊ ǇƭŀǘŜ Ŏƻǎǘ ƻŦ ҖϷрκƪ² 

projected at a manufacturing level suitable for 100,000 fuel cell stacks per year; how they will 

assess bipolar plates for the durability requirements of heavy-duty applications, including the 

25,000 hour lifetime target.7 

Table 1: Bipolar Plate Targets 

Characteristic Units 2030 Targets 

Cost a $/kWnet 5 

Durability hrs 25,000 

Plate weight kg/kWnet <0.18 

Plate H2 permeation coefficientb 
std cm3/(sec cm2 Pa) @80°C, 3 atm, 

10%RH 
<2x10-6  

Corrosion anode c µA/cm2 
<1 and no active 

peak 

Corrosion, cathode d µA/cm2 <1 

Electrical conductivity S/cm >100 

Area specific resistance e ohm cm2 <0.01 

Flexural strength f Mpa >40 

Forming elongation g % 40 

a. Costs projected to high volume production (100,000 systems per year). 

b. Per the standard gas transport test (ASTM D1434).  

c. At pH 3 0.1ppm HF, 80°C, peak active current <1x10-6 A/cm2 (potentiodynamic test at 0.1 mV/s, -0.4V to 

+0.6V (Ag/AgCl)), de-aerated with Ar purge.  

d. At pH 3 0.1ppm HF, 80°C, passive current <5x10-8 A/cm2 (potentiostatic test at +0.6V (Ag/AgCl) for >24h, 

aerated solution.  

e. Includes interfacial contact resistance (on as received and after potentiostatic test) measured both sides 

per Wang, et al. J. Power Sources 115 (2003) 243ς251 at 200 psi (138 N/cm2).  

f. Per ASTM-D 790-10 Standard Test Method for Flexural Properties of Unreinforced and Reinforced Plastics 

and Electrical Insulating Materials.  

g. Per ASTM E8M-01 Standard Test Methods for Tension Testing of Metallic Materials, or demonstrate 

ability to stamp generic channel design with width, depth, and radius.   

 

                                                      
7 Plans for accelerated stress testing protocols for the appropriate duty cycles should be provided to demonstrate 

25,000 hour life. 
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Selected applications will collaborate with M2FCT where possible, including testing and utilizing 

appropriate accelerated stress tests, as well as system-modeling efforts to assess the proposed 

ǘŜŎƘƴƻƭƻƎȅΩǎ ƛƳǇŀŎǘ ƻƴ ƘŜŀǾȅ-duty fuel cell cost and performance.  

 

The final deliverable for all applicants in this subtopic is a set of 6 ƻǊ ƳƻǊŜ ǇƭŀǘŜǎ όŀŎǘƛǾŜ ŀǊŜŀ җ 

25 cm2) for independent testing and evaluation by the M2FCT. A detailed assessment of the cost 

and manufacturability of the bipolar plates, in coordination with M2FCT, should be provided to 

DOE at the end of the project. Applicants that apply at the upper end of the DOE funding range 

should also perform testing of their bipolar plates as part of a fuel cell stack under heavy-duty 

operating conditions specified by M2FCT. 

Subtopic 1A Project Structure:  

The maximum DOE funding for this subtopic is $4,000,000. Applicants should propose projects 

up to 3 years in length for a total DOE funding of $1,000,000 to $2,000,000 for each project, 

and the funding requested should be commensurate with the level of work proposed. EERE 

intends to select 2 to 4 projects based on available funds and proposed scope. Applications 

should include the Technology Readiness Level (TRL). Smaller projects at a lower TRL should 

propose at the lower range of DOE funding ($1M/project) while higher TRL projects can apply 

up to the maximum for this Subtopic ($2M/project). Projects should be planned as two or three 

multi-phase efforts with a quantitative Go/No-Go decision point with specific criteria and 

metrics separating each phase (each budget period should be approximately 12 to 18 months 

long). Projects must include at least 20% cost share, consistent with R&D activities. 

Subtopic 1A Teaming Arrangements: 

A domestic bipolar plate manufacturer as part of the team is encouraged. Upon selection, 

applicants are expected to partner with M2FCT; coordination will include testing and utilizing 

appropriate accelerated stress tests, as well as system-modeling efforts to assess the proposed 

ǘŜŎƘƴƻƭƻƎȅΩǎ ƛƳǇŀŎǘ ƻƴ ƘŜŀǾȅ-duty fuel cell cost and performance.  

Teaming arrangements that include multiple stakeholders across academia, industry, national 

laboratories as appropriate, and across technical disciplines are strongly encouraged. For 

example, teams that include multiple partners are preferred over applications that only include 

a single organization. Teams that include representation from diverse entities such as, but not 

limited to: Minority Serving Institutions (MSIs), including Historically Black Colleges and 
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Universities (HBCUs)/Other Minority Institutions (OMIs),8 or through linkages with Opportunity 

Zones9 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 

consents to the publication of the above-referenced information. By facilitating this Teaming 

Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 

self-identify themselves for placement on the Teaming Partner List. EERE will not pay for the 

provision of any information, nor will it compensate any applicants or requesting organizations 

for the development of such information. 

 

Subtopic 1B: Fuel Cell R&D for Heavy-Duty Applications ς Innovative, Low-Cost 

Air Management Components  

Subtopic 1B Introduction/Background: 

Successful development of fuel cell system balance of plant (BOP) components specifically 

designed for heavy-duty vehicle drive cycles is critical if overall fuel cell system cost, durability, 

                                                      
8 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of Civil 

Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. accredited 
pƻǎǘǎŜŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴ ƭƛǎǘΦ {ŜŜ https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

9 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 
2017, codified at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS Notices 
2018-48 (PDF) and 2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified Opportunity 
Zones may also be found at Opportunity Zones Resources. Also see, frequently asked questions about Qualified 

Opportunity Zones.   
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and performance goals are to be achieved. Improvements to BOP component durability will 

increase the system reliability and decrease maintenance cost. Improvements to BOP 

component efficiency will decrease parasitic power required, thereby decreasing fuel use and 

reducing stack oversizing.  

Air management components (e.g., compressors/expanders) are the major cost contributor to 

the fuel cell system, and the largest contributor to system BOP cost. Compressors specifically 

designed for heavy-duty fuel cell applications are needed to minimize parasitic power 

consumption while meeting packaging and cost requirements. For example, because recent 

advances in fuel cell power density have relied on higher pressure operation for the cathode, 

this has resulted in cost and reliability issues due to the air handling system. Therefore, 

innovative concepts are needed to enable such systems to achieve optimal performance and to 

better understand the integration of components into subsystems and full systems. 

Over the last decade, automotive fuel cell systems have been developed with air management 

systems to meet the light duty vehicle specifications, including input power, 

compressor/expander efficiency, motor controller efficiency, volume, weight, cost, turndown 

ratio, and noise.10 Heavy-duty fuel cell applications have not been subject to this level of 

analysis, and possess a different set of requirements for their air management systems, 

requiring greater uptime (reliability), improved efficiency (reduced input power), and extended 

durability (25,000 hour lifetime). Air management systems present the primary parasitic load 

and require a concerted research and development effort to meet the 68% efficiency target for 

heavy-duty truck applications.   

A study of fuel cell buses, an application with similar durability requirements to heavy-duty 

trucks, found that availability ranged from a low of 55% to a high of 88% with an overall 

average of 72%. Fuel cell system issues made up 25% of the unavailable time, and were largely 

attributed to balance of plant components and not issues with the fuel cell stack. Air blowers, 

compressors, and sometimes plumbing leaks were responsible for downtime for the buses. 

Reliability of the air management system must improve for heavy-duty truck applications. 

Reliability is even more important for long-haul trucking than for municipal buses that operate 

on a fixed route near their maintenance facilities.11   

Subtopic 1B Description/Objective: 

This subtopic solicits applications that will develop air management components capable of: 

ω Greater uptime (reliability), improved efficiency (reduced input power),  

extended durability (lifetime), and higher turndown ratio relative to light-duty 

applications 

                                                      
10 Light-Duty Vehicle Air Compression System Targets from 2016 MYRD&D Plan:  

https://www.energy.gov/sites/prod/files/2017/05/f34/fcto_myrdd_fuel_cells.pdf 
11 Fuel Cell Buses in U.S. Transit Fleets: Current Status 2018: https://www.nrel.gov/docs/fy19osti/72208.pdf  
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ω Providing a lower cost, easy-to-manufacture solution for air compression for 

heavy-duty fuel cell systems 

ω Flexibility in being used across multiple heavy-duty fuel cell applications, 

increasing manufacturing volumes and offering potential economies of scale 

benefits 

 

The final project deliverable will be a sub-scale prototype heavy-duty vehicle air management 

system with the target specifications, as shown in Table 2. 

Table 2: Heavy-Duty Vehicle Air Compression System Targets 12 

Characteristic Units 2030 Targets 

Motor + Motor Controller Efficiency  
                             At 100% flow a 

 
% 

 
92 

                             At 50% flow b % 92 

At Idle c % 80 

Compressor/Expander Efficiency  
At 100% flow a 

 
% 

 
75/70 

                             At 50% flow b % 80/80 

                             At Idle c % 62/60 

Transient time for 10-90% of maximum flow seconds 2 

Durability d hours 25,000 

Reliability e Miles Between Road Calls 
(MBRC) 

50,000 

Number of start-up and shut-down cycles - 50,000 

Noise at Idle dBa @ 1m 65 

System Cost f $/kW 12 

System Volume g L/kW 0.25 

System Weight g kg/kW 0.50 

Turndown Ratio (max/min flow) - 20 
 

a. Compressor: 285 g/s flow rate, 2.55 bar (absolute) discharge pressure; 40°C, 25% RH inlet conditions. Expander: 

270 g/s flow rate, 2.2 bar (absolute) inlet pressure, 90°C, 85% RH inlet conditions. Compressor flow rates include 

8% allowance for motor cooling and need to be adjusted if the actual motor cooling requirement is different.  

b. Compressor: 143 g/s flow rate, 2.5 bar (absolute) discharge pressure; 40°C, 25% RH inlet conditions. Expander: 

135 g/s flow rate, 2.4 bar (absolute) inlet pressure, 90°C, 85% RH inlet conditions. Compressor flow rates include 

8% allowance for motor cooling and need to be adjusted if the actual motor cooling requirement is different. 

c. Compressor: 14 g/s flow rate at idle, minimum 1.1 bar (absolute) discharge pressure; 40°C, 25% RH inlet 

conditions. Expander: 12 g/s flow rate, 1.05 bar (absolute) inlet pressure, 60°C, 100% RH inlet conditions. 

Compressor flow rates include 8% allowance for motor cooling and need to be adjusted if the actual motor 

cooling requirement is different. 

                                                      
12 Air compression system for 250 to 300-kWe (beginning of life maximum net electrical power available) heavy 

duty fuel cell systems operating on direct hydrogen. 
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d. Durability testing should be done according to protocols to be developed by M2FCT. Protocols are expected to 

be similar to that in Table P.10 

(https://www.energy.gov/sites/prod/files/2017/05/f34/fcto_myrdd_fuel_cells.pdf), with relative numbers of 

start/stops and power ramps adjusted to match HD truck duty cycles rather than LDV duty cycles  

e. A MBRC of 50,000 miles corresponds to one service call/year related to the air management system. Current 

diesel truck reliability varies with truck type and for the same truck type varies substantially between operators 

(https://www.freightwaves.com/news/tmc20-unscheduled-truck-maintenance-costs-rising). Higher reliability 

may be required in the future to match current diesel truck reliability. 

f. Cost target based on a manufacturing volume of 100,000 units per year. 
g. Weight and volume include the motor, motor controller (dry weight). kW is based on 250 to 300-kWe 

(beginning of life maximum net electrical power available) heavy duty fuel cell systems operating on direct 

hydrogen. 

 

The applicant should discuss: the status of their proposed technology in relation to the targets 

and the potential of the proposed system to meet the targets; and how they will assess air 

management system performance and durability under heavy duty fuel cell operating 

conditions. A detailed assessment of the cost and manufacturability of the hardware should be 

provided to DOE at the end of the project. Applicants are required to carry out their cost, 

performance, and durability assessments and testing in coordination with M2FCT. 

Subtopic 1B Project Structure:  

Applicants should propose projects up to 3 years in length for a total DOE funding of $1,000,000 

to $2,000,000 for each project. The maximum DOE funding of $4,000,000 for this subtopic 

enables selection of 2 to 4 projects. The funding requested should be commensurate with the 

level of work proposed. Projects should be planned as two or three multi-phase efforts with a 

quantitative Go/No-Go decision point with specific criteria and metrics separating each phase  

(each phase should be approximately 12 to 18 months long). Projects must include at least 20% 

cost share consistent with R&D activities. 

Subtopic 1B Teaming Arrangements: 

A domestic air management component/system manufacturer and a fuel cell system developer 

(OEM or OEM supplier) knowledgeable in the requirements for polymer electrolyte membrane 

fuel cell systems for heavy-duty transportation applications as part of the team is encouraged. 

Upon selection, applicants are expected to partner with the M2FCT national lab consortium; 

coordination will include system-ƳƻŘŜƭƛƴƎ ŜŦŦƻǊǘǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǘŜŎƘƴƻƭƻƎȅΩǎ ƛƳǇŀŎǘ 

on heavy-duty fuel cell cost and performance, as well as performance and durability testing.  

Teaming arrangements that include multiple stakeholders across academia, industry, national 

laboratories as appropriate, and across technical disciplines are strongly encouraged. For 

example, teams that include multiple partners are preferred over applications that only include 

a single organization. Teams that include representation from diverse entities such as, but not 

limited to: Minority Serving Institutions (MSIs), including Historically Black Colleges and 
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Universities (HBCUs)/Other Minority Institutions (OMIs),13 or through linkages with Opportunity 

Zones14 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 

consents to the publication of the above-referenced information. By facilitating this Teaming 

Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 

self-identify themselves for placement on the Teaming Partner List. EERE will not pay for the 

provision of any information, nor will it compensate any applicants or requesting organizations 

for the development of such information. 

 

Topic Area 2:  Efficient and Innovative Hydrogen Production 

Hydrogen demand is increasing globally across sectors with the United States producing and 

consuming almost 10 MMT annually.15 Today, the vast majority of hydrogen is produced from 

                                                      
13 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
ŀŎŎǊŜŘƛǘŜŘ ǇƻǎǘǎŜŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛnstitution list. See https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

14 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 
2017, codified at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS 
Notices 2018-48 (PDF) and 2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified 
Opportunity Zones may also be found at Opportunity Zones Resources. Also see, frequently asked questions 

about Qualified Opportunity Zones.   
15 U.S. Department of Energy. October 2019. IȅŘǊƻƎŜƴ ŀƴŘ CǳŜƭ /Ŝƭƭǎ tǊƻƎǊŀƳ wŜŎƻǊŘ мфллнΦ ά/ǳǊǊŜƴǘ Hydrogen 
aŀǊƪŜǘ {ƛȊŜΥ 5ƻƳŜǎǘƛŎ ŀƴŘ DƭƻōŀƭΦέ https://www.hydrogen.energy.gov/pdfs/19002-hydrogen-market-domestic-
global.pdf  
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natural gas, but to meet the growing demand, a broad portfolio of hydrogen production 

ǇŀǘƘǿŀȅ ǘŜŎƘƴƻƭƻƎƛŜǎ ǳǘƛƭƛȊƛƴƎ ŀ ǾŀǊƛŜǘȅ ƻŦ ǘƘŜ ¦Φ{ΦΩǎ ŀōǳƴŘŀƴǘ ŀƴŘ ŘƻƳŜǎǘƛŎ ǊŜǎƻǳǊŎŜǎ ŀǊŜ 

being considered and developed.  Feedstock diversity is one of the major benefits of hydrogen 

as it provides opportunities to increase energy security, resiliency, and economic opportunities 

while also offering environmental benefits. The three broad resource classes that can be used 

as the feedstock for hydrogen production are fossil fuel, biomass/waste, and water, and each of 

these three has multiple pathways/technologies to generate hydrogen. HFTO is focused on 

developing sustainable, clean non-fossil generation technologies to enable low-cost hydrogen 

production at scale. In partiŎǳƭŀǊΣ IC¢hΩǎ IȅŘǊƻƎŜƴ tǊƻŘǳŎǘƛƻƴ ǎǳō-program supports R&D to 

address the critical challenges and barriers associated with hydrogen production technologies 

via water splitting technologies such as electrolysis and waste and biomass conversion 

technologies such as fermentation.  This FOA Topic Area covers (A) High Temperature 

Electrolyzer Manufacturing R&D and (B) Innovative Hydrogen Production from Biomass Waste 

Streams.   

 

Anticipated Funding and Award Details 

Topic Area 
 

Total 
Funding 

Level 

Anticipated 
Number of 

Awards 

Federal 
Funding 

per 
Award 

Max. 
Project 

Duration 
(years) 

Min 
Required 

Non-Federal 
Cost Share 

% 

Subtopic 2A: High Temperature 
Electrolyzer Manufacturing 
R&D 

$10M 2 to 3 $3-5M* 3 20% 

Subtopic 2B: Innovative 
Hydrogen Production from 
Biomass Waste Streams   

$2M 1 to 2 $1M 3 20% 

Total: Up to 
$12M 

3 to 5    

* The funding requested should be commensurate with the level of work proposed. While the maximum per award is $5M for 

Topic 2A, smaller more focused projects (~$3M/project) that advance existing/most promising concepts are also encouraged. 

 

Subtopic 2A:  High Temperature Electrolyzer Manufacturing R&D 

Subtopic 2A Introduction/Background: 

Electrolyzers split water into hydrogen and oxygen electrochemically using electricity that can 

be produced from diverse domestic resources. The large-scale production of hydrogen from 

ǿŀǘŜǊ ōȅ ŜƭŜŎǘǊƻƭȅǎƛǎ ƛǎ ŀ ƪŜȅ ŜƴŀōƭŜǊ ƻŦ 99w9Ωǎ IнϪ{ŎŀƭŜ Ǿƛǎƛƻƴ ƻŦ ŀŦŦordable hydrogen 

production, distribution, storage, and use across multiple applications, such as chemical 

synthesis, steel and cement manufacturing, and other end uses. Power-to-gas methods that use 

electricity to generate hydrogen for energy storage and other end use applications are 

https://epicweb.ee.doe.gov/
mailto:eere-epichelpdesk@ee.doe.gov?subject=EPIC
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emerging as pathways to mitigate curtailed renewable resources and provide flexible operation 

for baseload nuclear plants, contributing to improved grid stability and resilience. Large, multi-

MW scale electrolyzers are needed for these applications, but the high cost of these systems 

and general lack of domestic manufacturing facilities remain critical challenges impeding 

widespread adoption. Part of this high cost comes from the low production volume of 

manufacturing electrolyzer components and systems, leading to high processing expenses. 

HFTO has previously supported and will continue to support both low- and high-temperature 

electrolyzer technology development as each will have important, and potentially distinct, roles 

in enabling the efficient and affordable production of hydrogen in a future clean energy 

ŜŎƻƴƻƳȅΦ ²ƘƛƭŜ IC¢hΩǎ C¸нл Ch! ƘŀŘ ŀ ǘƻǇƛŎ ƻƴ ƭƻǿ ǘŜƳǇŜǊŀǘǳǊŜ ŜƭŜŎǘǊƻƭȅȊŜǊ ό[¢9ύ 

manufacturing, this FY21 FOA topic is focused on advancing and enabling domestic 

manufacturing of high temperature electrolyzers (HTE), also commonly referred to as solid 

oxide electrolysis cells (SOEC), based on oxide-ion conducting materials (e.g., zirconia-based 

ŜƭŜŎǘǊƻƭȅǘŜ ǎȅǎǘŜƳǎύΦ 99w9Ωǎ !ŘǾŀƴŎŜŘ aŀƴǳŦŀŎǘǳǊƛƴƎ hŦŦƛŎŜ ό!ahύ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴt funding 

partner on this topic as it sees a critical need for domestically competitive manufacturing of 

technologies such as high temperature electrolyzers. SOEC technology is less developed than 

low temperature PEM and conventional alkaline electrolyzer technologies.  It is not yet widely 

commercialized; however, an increasing number of organizations are looking to bring this 

technology to market. The high operating temperature offers significant benefits including low 

electricity requirements (i.e., high electrical efficiency) and opportunity to couple the 

electrolyzer with heat from nuclear, solar, or other sources.  While HTE performance and 

durability have improved significantly in recent years, due in part to component-level 

advancements enabled by ongoing HFTO-supported R&D,16 achieving necessary cost reductions 

will require significant manufacturing economies-of-scale to be reached. Cost-effective scale-up 

and high-throughput manufacturing processes are among the necessary innovations. For 

electrolyzers to produce affordable hydrogen at the DOE cost target of <$2/kg, such 

innovations will be critical. 

HFTO recently launched the H2NEW (Hydrogen from the Next-generation of Electrolyzers of 

Water) Consortium.  This national lab-led consortium is focused on making large-scale 

electrolyzers more durable, efficient, and affordable. H2NEW will focus on integrating existing 

materials and manufacturing R&D to meet specified cost, durability and performance targets in 

LTE and HTE with an end goal of enabling the production of hydrogen at a cost of <$2/kg H2. As 

shown in Figure 1., manufacturing and scale-up efforts have a key role in H2NEW. Projects 

selected through this FOA topic will be associated and coordinated with the overall H2NEW 

effort. It is anticipated the projects will engage and collaborate with the H2NEW HTE labs, led 

by Idaho National Laboratory (INL) and Pacific Northwest National Laboratory (PNNL), with 

                                                      
16 https://www.hydrogen.energy.gov/pdfs/review19/plenary_hydrogen_fuel_stetson_2019.pdf 

https://epicweb.ee.doe.gov/
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these manufacturing R&D efforts expected to be complementary to the national lab H2NEW 

R&D efforts, which initially are focused on addressing degradation-related issues.  

 

Figure 2. H2NEW Structure 

! ǊŜŎŜƴǘ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ 5h9Ωǎ Iн! ƳƻŘŜƭ17 shows that H2 production costs of ~$2/kg can 

potentially be achieved at electricity prices of 3¢/kWh (which is becoming increasingly common 

with wind and solar installations), when the electrolyzer system capital cost is on the order of 

$350/kW.18  This analysis assumes high-volume manufacturing production capacity (700 

MW/yr) has been reached. Based on these results as well as feedback from technical experts, 

HFTO has set a target of $300/kW by 2030 for electrolyzer system capital cost. Other draft HTE 

stack targets include electrical efficiency of 98% at 1.5 A/cm2 and durability of 60,000 hours. 

Achieving needed scales of manufacturing will require leveraging lessons learned to date from 

the hydrogen and fuel cell R&D communities along with the implementation of state-of-the-art 

manufacturing innovations. Manufacturers of HTEs have historically leveraged work carried out 

by solid oxide fuel cell (SOFC) developers. There may therefore be opportunities to adapt state-

of-the-art methods used for the manufacture of SOFCs to the specific needs of SOECs, 

capitalizing on some common requirements. The basic cell compositions and cell/stack designs 

are similar for the two technologies. Conventional ceramic processing techniques used for 

SOFCs can be applied in the manufacture of HTEs.  

In addition to leveraging SOFC manufacturing techniques, electrolyzer manufacturing cost could 

also be lowered by reducing the number of parts in a cell unit and reducing the total number of 

processing steps (e.g., multiple high temperature sintering processes). Other innovative 

manufacturing approaches such as additive manufacturing, process automation, and advanced 

real-time metrology techniques for QC/QA also have potential to enable overall system cost 

reductions. Standardization in electrolyzer manufacturing processes and in the 

design/optimization of components, stacks and systems offers another important pathway for 

                                                      
17 H2A is a discounted cash-flow model providing transparent reporting of process design assumptions and a 

consistent cost analysis methodology for H2 production at central and distributed facilities: 
http://www.hydrogen.energy.gov/h2a_production.html 

18 DOE Hydrogen and Fuel Cells Program Record, Hydrogen Production Cost From High Temperature Electrolysis ς 
2020, https://www.hydrogen.energy.gov/pdfs/20006-production-cost-high-temperature-electrolysis.pdf 

https://epicweb.ee.doe.gov/
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the promotion of a more effective and robust domestic supply chain, with significant cost 

saving potential. A combination of manufacturing and related supply chain innovations may be 

needed to enable commercialization of large-scale HTEs that can produce affordable hydrogen 

at the target of <$2/kg. 

Subtopic 2A Description/Objective:  

EERE seeks applications in R&D of manufacturing techniques to produce advanced components, 

stacks, sub-systems, and systems for multi-MW-scale HTEs at high production volumes, 

leveraging one or more of the innovations/approaches such as those described above and listed 

below. For the SOEC components targeted in the application, the applicant should provide their 

current status against relevant metrics.  An example of state-of-the-art metrics that could be 

considered is electrolyzer stack performance of 1 A/cm2 ŀǘ ҖмΦп ± ǿƛǘƘ ŀ ŘŜƎǊŀŘŀǘƛƻƴ ǊŀǘŜ ƻŦ 

<10 mV/khr for electrode supported cells. In all proposals, applicants will be expected to 

address the impact of their manufacturing innovations on projected cost reductions for large-

scale electrolyzers. Some potential areas of interest for this topic include but are not limited to:  

¶ Approaches to decrease the stack part count, including integrating multiple 

components into one and decreasing the number of assembly steps required for 

stack fabrication 

¶ Developing best practices for material/component handling, automated 

component and stack assembly as appropriate, quality control, repeatability, in 

situ diagnostics/inspection (at required production rates, in-line), reducing reject 

rates, reducing material waste, addressing non-uniformities, conditioning, and 

other required steps in the manufacturing process, including approaches that 

minimize service requirements and enable ease of servicing 

¶ Innovations in interconnect manufacturing for high temperature electrolyzers 

(including improved processes for depositing stable, conductive coatings at high 

production volumes) 

¶ Advanced high-volume fabrication methods including thin film deposition 

techniques to improve rate and yield  

¶ Minimize number of high temperature sintering/firing steps 

¶ Decrease required firing/sintering temperature (e.g., add sintering aids while 

confirming no negative impacts) and other approaches to densify the electrolyte 

(needs to be demonstrated on commercially relevant sized cells) 

¶ Application of known industrial techniques to electrolyzers (e.g., robotics for 

glass seals, brazes, laser cutting, automation, or other processes) 

 

Applications should be more focused on taking proven or commercially viable materials and 

scaling to high-volume manufacturing processes rather than developing new, higher risk 

materials or manufacturing methods that end with only a small-scale demonstration. In 

alignment with the focus of the H2NEW HTE national lab effort and due to its more advanced 

https://epicweb.ee.doe.gov/
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level of development, cells/stacks should be based on oxide-ion conducting materials (e.g., 

zirconia-based electrolyte systems). Deliverables could include, but are not limited to: new, 

high-speed, high-volume manufacturing processes that generate cell components, cells, stacks, 

balance-of-plant, or systems sized for multi-MW electrolyzers that would enable meeting 

targets ($300/kW, 60,000 hours, etc.) 

Applicants must clearly identify the status of their proposed high temperature electrolyzer 

technology as it relates to the state-of-the-art. They should provide sufficient justification in the 

application, supported by a cost analysis, that the approach proposed has the potential to lead 

to a competitive modular, scalable manufacturing solution suitable for low cost, efficient, 

durable, and reliable multi-MW scale electrolyzer deployments. The project must include 

production of electrolyzers or electrolyzer components/subsystems using the manufacturing 

technology on a scale relevant to high-volume manufacturing. High-throughput manufacturing 

approaches with appropriate quality inspection (including uniformity and tolerances) are 

encouraged. While the focus is on MW-scale cell and stack technology, applicants may propose 

limiteŘ ŎǊƛǘƛŎŀƭ .ht ŀŎǘƛǾƛǘƛŜǎ ŀǎ ƭƻƴƎ ŀǎ ǘƘŜȅ ŀǊŜ ƴƻǘ άƻƴŜ-ƻŦŦέ ŀƴŘ ŜƳǇƘŀǎƛȊŜκŜƴŀōƭŜ 

manufacturability and scale-up. If components and subsystems can benefit from 

standardization to help develop a supply chain with higher economies-of-scale, particularly 

among electrolyzer manufacturers, such standardization approaches may be proposed. 

 Subtopic 2A Project Structure:  

Applicants should propose 2-3 year projects for total DOE funding amounts between 

$3,000,000 and $5,000,000. The funding request should be commensurate with the level of 

work proposed. Projects should be planned as 2-3 multi-phase efforts (depending on the 

duration of the project) with a Go/No-Go decision point separating each phase (budget period). 

Each phase (budget period) should be 12-18 months in duration. Applicants should provide 

project work plans with strong quantitative Go/No-Go decision points including clear metrics 

that demonstrate lower cost manufacturability while maintaining the state-of-the-art in 

performance and durability, targeting the metrics given in the previous section, as applicable. 

Projects must include at least 20% cost share consistent with R&D activities. 

Subtopic 2A Teaming Arrangements:   

Collaborative projects comprising appropriate industrial and manufacturing expertise are 

strongly encouraged. Applicants should describe succinctly the qualifications, experience, and 

capabilities of the proposed project team to execute the project plan successfully. If the project 

lead does not have the facilities/capabilities to carry out the electrolyzer/electrolyzer 

component production on a high-volume relevant manufacturing scale, it will be necessary to 

include a project partner or partners who can perform that role. Applicants are highly 

encouraged to develop teaming arrangements between stack/system integrator and stack and 

component suppliers. For example, rather than only including suppliers as vendors, domestic 

component suppliers (e.g., both stack and BOP components) are encouraged as 

https://epicweb.ee.doe.gov/
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partners/subrecipients, where appropriate. Applicants are encouraged to coordinate and 

leverage activities funded by the Advanced Manufacturing Office and other relevant DOE 

Offices, and avoid duplicative efforts. Applicants are encouraged to engage, team and/or 

collaborate where appropriate with one or more of the H2NEW HTE labs with the expectation 

that the manufacturing R&D projects resulting from this FOA topic will support H2NEW and be 

complementary to the national lab H2NEW R&D efforts. Strong preference is given to 

applicants with domestic manufacturing capabilities and intent to manufacture in the United 

States.  

Teams that include representation from diverse entities such as, but not limited to: Minority 

Serving Institutions (MSIs), including Historically Black Colleges and Universities (HBCUs)/Other 

Minority Institutions (OMIs),19 or through linkages with Opportunity Zones20 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

 

 

 

                                                      
19 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
accredited postsecoƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴ ƭƛǎǘΦ {ŜŜ https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

20 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 
2017, codified at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS 
Notices 2018-48 (PDF) and 2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified 
Opportunity Zones may also be found at Opportunity Zones Resources. Also see, frequently asked questions 
about Qualified Opportunity Zones.   

https://epicweb.ee.doe.gov/
mailto:eere-epichelpdesk@ee.doe.gov?subject=EPIC
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-opportunities
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-opportunities
mailto:HFTOFOA@ee.doe.gov
https://www2.ed.gov/about/offices/list/ocr/edlite-minorityinst.html
https://www2.ed.gov/about/offices/list/ocr/edlite-minorityinst.html
https://www.irs.gov/pub/irs-drop/n-18-48.pdf
https://www.irs.gov/pub/irs-drop/n-19-42.pdf
https://www.cdfifund.gov/Pages/Opportunity-Zones.aspx
https://www.irs.gov/newsroom/opportunity-zones-frequently-asked-questions
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Subtopic 2B: Innovative Hydrogen Production from Biomass Waste 
Streams   
 
Subtopic 2B Introduction/Background:  
 
With the potential for over a billion dry tons of feedstock annually,21 domestic biomass and 
waste-stream resources can be leveraged for sustainable biofuel and/or hydrogen production. 
Primary biomass energy sources such as poplar, willow, and switchgrass, as well as biogas 
produced from anaerobic digestion of organic residues from sources such as landfill, 
agricultural waste, and municipal solid waste are all potential feedstocks.22 ²ƘƛƭŜ 99w9Ωǎ 
Bioenergy Technologies Office (BETO) develops technologies that utilize these feedstocks to 
produce cost-competitive advanced biofuels, biopower and bioproducts, HFTO invests in R&D 
to enable low cost H2 via waste and biomass conversion technologies.  In an effort to enhance 
and accelerate R&D, HFTO and BETO look for opportunities to collaborate and leverage efforts 
and investments in these areas.   
 
YŜȅ ǘƻ ǘƘŜ 5h9Ωǎ IнϪ{ŎŀƭŜ ƛƴƛǘƛŀǘƛǾŜ ƛǎ ŀŦŦƻǊŘŀōƭŜ ƘȅŘǊƻƎŜƴ ǇǊƻŘǳŎǘƛƻƴ ǳǘƛƭƛȊƛƴƎ ŘƛǾŜǊǎŜ 
feedstocks at a variety of scales ranging from large central production to small local production. 
Enabling affordable hydrogen production via microbial biomass conversion technologies 
directly supports H2@Scale. Waste streams in particular offer unique opportunities for low cost 
hydrogen via microbial conversion. Industrial and municipal waste stream clean-up is costly and 
energy intensive. In fact, it is estimated that waste water treatment alone consumes 2 to 4% of 
globally produced electricity.23 At the same time, the energy content of these waste streams is 
high and could instead be used to generate renewable energy. A recent report published by 
BETO found the United States has the potential to generate about 1.079 quadrillion British 
thermal units (Btu) of energy from 77 million dry tons of wet waste per year.24 Many states and 
municipalities are seeking new solutions for managing these organic waste streams as opposed 
to incumbent practices (e.g. landfilling) which can avoid the high costs associated with 
treatment, transportation, and disposal. Thus, they represent a considerable economic 
opportunity compared to microbial hydrogen production from lignocellulosic feedstocks. 
 

                                                      
21 U.S. Department of 9ƴŜǊƎȅΦ нлмсΦ άнлмс .ƛƭƭƛƻƴ-Ton Report:  Advancing Domestic Resources for a Thriving 
.ƛƻŜŎƻƴƻƳȅΣ ±ƻƭǳƳŜ мΥ  9ŎƻƴƻƳƛŎ !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ CŜŜŘǎǘƻŎƪǎΦέ aΦIΦ [ŀƴƎƘƻƭǘȊΣ .ΦWΦ {ǘƻƪŜǎΣ ŀƴŘ [ΦaΦ 9ŀǘƻƴ ό[ŜŀŘǎύΦ 
ORNL/TM-2016/160. Oak Ridge National Laboratory, Oak Ridge, TN. 448p. doi: 10.2172/1271651. 
https://www.energy.gov/sites/prod/files/2016/12/f34/2016_billion_ton_report_12.2.16_0.pdf 

22 National Research Council and National Academy of EngineeringΦ нллпΦ ά¢ƘŜ IȅŘǊƻƎŜƴ 9ŎƻƴƻƳȅΥ hǇǇƻǊǘǳƴƛǘƛŜǎΣ 
Costs, Barriers, and Rϧ5 bŜŜŘǎΦέ ό²ŀǎƘƛƴƎǘƻƴΣ 5/Υ bŀǘƛƻƴŀƭ !ŎŀŘŜƳƛŜǎ tǊŜǎǎύΣ 
http://www.nap.edu/openbook.php?isbn=0309091632. 

23 ACS Central Science 2019 5 (2), 203-нлрΦ [ƛƳΣ ·ƛŀƻ½Ƙƛ ά¢ǳǊƴƛƴƎ hǊƎŀƴƛŎ ²ŀǎǘŜ ƛƴǘƻ IȅŘǊƻƎŜƴέ 5hLΥ 
10.1021/acscentsci.9b00132 

24 ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΦ нлмтΦ ά.ƛƻŦǳŜƭǎ ŀƴŘ .ƛƻǇǊƻŘǳŎǘǎ ŦǊƻƳ ²Ŝǘ ŀƴŘ DŀǎŜƻǳǎ ²ŀǎǘŜ {ǘǊŜŀƳǎΥ /ƘŀƭƭŜƴƎŜǎ 
and Opportunities.έ 
https://www.energy.gov/sites/prod/files/2017/09/f36/biofuels_and_bioproducts_from_wet_and_gaseous_wast
e_streams_full_report.pdf 
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Microbial biomass conversion processes and systems such as dark fermentation and microbial 
electrolysis cells (MECs) takŜ ŀŘǾŀƴǘŀƎŜ ƻŦ ƳƛŎǊƻƻǊƎŀƴƛǎƳǎΩ ŀōƛƭƛǘƛŜǎ ǘƻ ŎƻƴǎǳƳŜ ŀƴŘ ŘƛƎŜǎǘ 
organic matter and release hydrogen. In dark fermentation, microbes break down complex 
molecules through multiple metabolic pathways where the byproducts of some of the 
pathways can then be combined by enzymes to produce hydrogen. MECs, on the other hand, 
harness energy and protons produced by microbes from organic matter that when combined 
with an additional small electric current, produce hydrogen. Fermentation is already a proven 
and industrial technology used to generate biofuels and other products; however there are 
challenges unique to hydrogen production that need to be addressed for this pathway to be 
feasible for production of low-cost hydrogen at relevant scales. MEC-based systems have the 
ǇƻǘŜƴǘƛŀƭ ǘƻ ǇǊƻŘǳŎŜ ƘȅŘǊƻƎŜƴ ŦǊƻƳ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ƻǘƘŜǊǿƛǎŜ ŎŀƴΩǘ ōŜ ǳǎŜŘ ŦƻǊ ŦǳŜƭ ǇǊƻŘǳŎǘƛƻƴΣ 
and could reduce high energy requirements and costs associated with waste stream clean-up 
while producing a valuable fuel in the form of hydrogen.  Yet, scale-up, performance and 
durability issues remain.  
 
Compared to conventional biomass feedstocks that can be cost prohibitive, waste streams have 
a greater potential to enable low-cost hydrogen from microbial processes by eliminating the 
cost of the feedstock and avoiding costs otherwise required for disposal and/or clean-up. 
Recent analysis shows that the projected cost to produce hydrogen from dark fermentation of 
biomass (corn stover) using techniques and strains currently in development at the laboratory 
scale is greater than $50/gge (untaxed, high volume production rates). There is the potential to 
dramatically reduce the cost to less than $6/gge by 2025 if improvements in the technology and 
high volumes are realized. This will require improvements in the molar yield of the conversion 
of biomass to hydrogen, along with a substantially higher operating fermentation broth 
concentration while maintaining reasonable rates, among other advancements, such as 
integration with microbial-aided electrolysis systems. When waste streams are considered, 
costs are expected to drop even more. However, there are additional challenges associated 
with waste stream feedstocks that will also need to be addressed, such as the fluctuation in 
quality (temperature, pH, organic and inorganic contents, etc.).  
 

Subtopic 2B Description/Objective:  

Conversion of waste feedstocks (including industrial waste water, food waste, municipal solid 
waste, and other non-fossil waste streams) to hydrogen via microbial conversion technologies 
at large or distributed/community scales are of interest. Waste feedstock applications offer a 
unique opportunity to meet long-term goals of $2/kg-H2 in support of the H2@Scale initiative 
while simultaneously addressing waste disposal issues faced by a variety of industry 
stakeholders. Early stage R&D is needed to optimize and/or integrate microbial electrolysis cells 
(MEC), fermentation and/or other novel systems to bring down cost, improve yield, and enable 
scale-up. University and industry proposals are being solicited for R&D to: 

¶ Design novel MECs and/or reactors that improve H2 yield and/or reduce costs at 

relevant scale including costs of separation and purification requirements and 

enabling modular designs for on-site installation/use by end-user; 

https://epicweb.ee.doe.gov/
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¶ Improve MEC lifetime and robustness to enable system resilience with real 

waste streams; 

¶ Optimize hybrid systems to maximize the H2 produced per unit of feedstock, 

addressing any potential integration issues (such as mass flow or thermal 

management); and 

¶ Develop other innovative biological approaches to waste stream conversion. 

 
In addition to the requirements defined in Section IV., applicants must indicate how the work 
proposed complements on-going research in this area and advances the state-of-the-art 
towards meeting the hydrogen production cost goal while also meeting the hydrogen purity 
standards specified in the DOE MYRD&D Plan.25  Applicants should consider the projected 
impact of the proposed innovation on hydrogen cost based on available techno-economic and 
lifecycle assessments and studies. Applicants should base early stage R&D on a sound scientific 
basis and concentrate on scientific advances that will enable microbial biomass conversion for 
hydrogen production at relevant scales.  While a better understanding of microbial 
ŎƻƳƳǳƴƛǘƛŜǎΩ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ƛƴǘŜǊŀŎǘƛƻƴǎ ŦƻǊ ƛƳǇǊƻǾŜŘ ŎƻƴǘǊƻƭ ŀƴŘ ƻǇǘƛƳƛȊŀǘƛƻƴ ƛǎ ƴŜŜŘŜŘ ŀƴŘ 
could be a small part of the scope of potential proposals, it should not be the focus.  
 
Deliverables of the proposed work must include demonstration of hydrogen production 
utilizing real organic waste streams as opposed to surrogate or mock compounds with 
significant improvement over the state-of theςart (SOA). For example, current work has 
demonstrated an integrated fermentation-MEC system operating on a waste stream with a 
hydrogen production rate of 20 LH2/Lreactor/day for more than 30 hours.26  Applications must 
thoroughly define the SOA baseline their innovation will improve upon if different than this. 
Proposed projects should include a pathway (systems analysis deliverable) to a large-scale 
system, of at least 1,000 kg H2/day production, along with projected capital and operating 
expenses including separation and purification (if necessary).  The final deliverable of the 
proposed project should clearly define incremental advancements needed to achieve the $2/kg 
H2 target.  
 
Subtopic 2B Project Structure:  

Applicants should propose projects up to 3 years in length for a maximum total DOE funding of 
$1,000,000 per project. The funding request should be commensurate with the level of work 
proposed. Applicants should plan projects as two or three multi-phase efforts with a 
quantitative Go/No-Go decision point separating each phase (budget period). Each budget 
period should be approximately 12 to 18 months long. Projects must include at least 20% cost 
share, consistent with R&D activities.  
 

                                                      
25 https://www.energy.gov/sites/prod/files/2014/03/f12/appendix_c.pdf  
26 IƻƴƎ [ƛǳΣ ¸ǳȅŀƴ {ƘŀƻΣ ŀƴŘ ±ƛƭŀȅŀƴǳǊ ±ƛǎǿŀƴŀǘƘŀƴΣ άbƻǾŜƭ IȅōǊƛŘ aƛŎǊƻōƛŀƭ 9ƭŜŎǘǊƻŎƘŜƳƛŎŀl System for Efficient 
IȅŘǊƻƎŜƴ DŜƴŜǊŀǘƛƻƴ ŦǊƻƳ .ƛƻƳŀǎǎΣέ ǇǊŜǎŜƴǘŜŘ ŀǘ ǘƘŜ 5h9 !aw ƳŜŜǘƛƴƎΣ ²ŀǎƘƛƴƎǘƻƴΣ 5Φ/ΦΣ !ǇǊƛƭ нлмфΦ  
https://www.hydrogen.energy.gov/pdfs/review19/p129_liu_2019_p.pdf  
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Subtopic 2B Teaming Arrangements: 

Applicants are highly encouraged to team with waste producers/managers that are interested 

in adopting the technology and can provide the waste feedstock for the project.   

Teams that include representation from diverse entities such as, but not limited to: Minority 

Serving Institutions (MSIs), including Historically Black Colleges and Universities (HBCUs)/Other 

Minority Institutions (OMIs),27 or through linkages with Opportunity Zones28 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 
consents to the publication of the above-referenced information. By facilitating this Teaming 
Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 
self-identify 
 

Topic Area 3:  High-flow Fueling Applications 

5h9Ωǎ IнϪ{ŎŀƭŜ ƛƴƛǘƛŀǘƛǾŜ όhttps://www.energy.gov/eere/fuelcells/h2-scale) is focused on 

enabling large scale hydrogen production, delivery, storage, and use across applications and 

                                                      
27 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
accredited postseŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴ ƭƛǎǘΦ {ŜŜ https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

28 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 
2017, codified at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS 
Notices 2018-48 (PDF) and 2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified 
Opportunity Zones may also be found at Opportunity Zones Resources. Also see, frequently asked questions 
about Qualified Opportunity Zones.   

https://epicweb.ee.doe.gov/
mailto:eere-epichelpdesk@ee.doe.gov?subject=EPIC
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-opportunities
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https://www.irs.gov/pub/irs-drop/n-18-48.pdf
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https://www.cdfifund.gov/Pages/Opportunity-Zones.aspx
https://www.irs.gov/newsroom/opportunity-zones-frequently-asked-questions
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sectors, including heavy-duty transportation. A key activity to achieve the H2@Scale vision is to 

enable hydrogen use in heavy-duty (HD) vehicles, including truck, marine, and rail applications.  

Interest in HD fuel cell vehicles operating on hydrogen is growing rapidly, due to the benefits of 
zero tailpipe emissions (i.e., carbon, NOx, SOx, etc.) as well as low life-cycle greenhouse gas 
emissions, along with long driving range, fast fueling times, high fuel efficiency, and high power 
operation. Deployment of HD fuel cell vehicles will require the design and development of 
novel hydrogen fueling technologies and processes that can enable fueling times comparable to 
incumbent technologies (i.e., diesel trucks). This will require hydrogen flow rates approximately 
five times greater29 than those in current light-duty hydrogen fueling stations.30  
 

This Topic Area includes two subtopics to advance high-flow fueling technologies and 

processes. Subtopic 3A (Domestic Supply Chain for High-flow Hydrogen Fueling Stations) 

focuses on the development of low-cost, reliable, high-flow hydrogen fueling station 

components for HD trucks. Subtopic 3B (Validation of High-Flow Refueling Models) focuses on 

experimental evaluation and validation of a fueling model suitable for high-flow gaseous fueling 

processes (i.e., for heavy-duty trucks, marine, rail, etc.). This area of R&D is also applicable to 

medium duty (MD) fuel cell vehicles which can offer opportunities in specific applications, for 

low life-cycle emissions (zero tailpipe emissions), along with fast fueling and long driving 

ranges. 

 

Anticipated Funding and Award Details 

Topic Area 
 

Total 
Funding 

Level 

Anticipated 
Number of 

Awards 

Federal 
Funding 

per 
Award 

Max. 
Project 

Duration 
(years) 

Min 
Required 

Non-Federal 
Cost Share 

% 

Subtopic 3A: Domestic Supply 
Chain for High-flow Hydrogen 
Fueling Stations 

$8M 4 to 6 $1-3M* 3 20% 

Subtopic 3B: Validation of High-
flow Refueling Models 

$2M 1 to 2 $1-2M 3 20% 

Total: Up to 
$10M 

5 to 8    

* The funding requested should be commensurate with the level of work proposed. While the maximum per award is $3M for 

Topic 3A, smaller more focused projects (~$1M/project) that advance existing/most promising concepts for high-flow 

components are also encouraged. 

 

                                                      
29 https://www.hydrogen.energy.gov/pdfs/19006_hydrogen_class8_long_haul_truck_targets.pdf  
30 https://www.sae.org/standards/content/j2601_202005/https://www.sae.org/standards/content/j2601_202005/  
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Subtopic 3A:  Domestic Supply Chain for High-flow Hydrogen Fueling Stations 

Subtopic 3A Introduction/Background:  

Deployment of MD/HD fuel cell vehicles is currently limited by the availability of hydrogen 

fueling technologies that can affordably and reliably dispense hydrogen approximately five 

times faster than equipment used in light-duty fueling. Aggressive fill rates will be necessary 

because HD trucks are expected to store an order of magnitude more hydrogen onboard than 

light-duty vehicles to meet their power and range requirements.  

²ƘƛƭŜ ǘƘŜ Ŧƛƭƭ ǊŀǘŜ ǊŜǉǳƛǊŜŘ ǿƛƭƭ ǾŀǊȅ ŘŜǇŜƴŘƛƴƎ ǳǇƻƴ ŀ ǘǊǳŎƪΩǎ Ŏƭŀǎǎ ŀƴŘ ǾƻŎŀǘƛƻƴΣ 5h9Ωǎ ŦǳŜƭƛƴƎ 

rate target for Class 8 long-haul trucks is 10 kg H2/min29 (averaged over the duration of the fill), 

ǘƻ ŜƴŀōƭŜ Ŧǳƭƭ Ŧƛƭƭǎ ǿƛǘƘƛƴ ǘƛƳŜŦǊŀƳŜǎ ŎƻƳǇŀǊŀōƭŜ ǘƻ ǘƘƻǎŜ ŦƻǊ ǘƻŘŀȅΩǎ ŘƛŜǎŜƭ ǘǊǳŎƪǎ όŜΦƎΦ 

approximately 5-6 minutes). This target is based on a desire for hydrogen fuel cell trucks to 

achieve a 750-mile driving range between refueling, which will require onboard storage of 

approximately 60 kg of H2 (assuming a fuel economy of 12.4 mpkg for Class 8 tractor-trailer 

trucks).  

Back-to-back fueling of fuel cell trucks at rates close to 10 kg/min is also essential for a 

commercial market, and will necessitate the development of hydrogen fueling technologies 

that have up to ten times greater capacity than those currently commercially available. R&D is 

needed to develop novel approaches to scale current components and to expand the domestic 

supply chain for heavy-duty hydrogen fueling technology. 

While 10 kg/min is the ultimate target, DOE also set an interim (2030) target of 8 kg/min to 

provide a fill sufficient for a 750-mile range in under 10 minutes, assuming a lower fuel 

economy. Components that can enable meeting or approaching this interim target are also 

desired and applicants should state the average flow rate they propose to achieve.   

Subtopic 3A Description/Objective: 

EERE seeks the development of low-cost, reliable, domestically supplied hydrogen fueling 

station components to enable high-flow hydrogen fueling of heavy-duty trucks. Potential heavy-

duty hydrogen fueling station technologies of interest include, but are not limited to, the 

following:  

¶ Dispensing hoses, breakaway couplings, and nozzles; 

¶ Chillers; 

¶ High-precision flow meters;  

¶ Flow control and shut-off valves; and 

¶ Compressors and cryo-compressors / cryopumps.  

 
Key performance metrics include:  

https://epicweb.ee.doe.gov/
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1) Components must be designed to enable 700-bar fueling at -40°C and an average fill 

rate of approximately 10 kg H2/min29. While 10 kg/min is the ultimate target, concepts 

that can meet or at least approach this target are desired and applicants should state 

the average rate they propose to achieve. Components for fueling at alternative 

pressures and temperatures will also be considered with with letter(s) of support from 

at least one end user; and 

2) Peak operating pressure of at least 875 bar for all components, and an operating 

temperature of -40°C for components downstream of the chiller (e.g., hose, valves, 

dispenser, etc.). 

 
Applications should include the following: 

¶ Describe the current status of the technology, including any limitations of commercially 

available components; 

¶ /ƻƳǇŀǊŜ ǘƘŜ ǇǊƻǇƻǎŜŘ ŎƻƴŎŜǇǘΩǎ Ŏƻǎǘ ŀƴŘ ǇŜǊŦƻǊƳŀƴŎŜ ŎŀǇŀōƛƭƛǘƛŜǎ όŜΦƎΦΣ ǇǊŜǎǎǳǊŜΣ Ŧƭƻǿ 

rate, temperature) with current state-of-the-art;  

¶ Describe how the proposed concept would enable 10 kg/min (average) fills at fueling 

stations; 

¶ Detail the design and development effort; 

¶ Specify the materials of construction; 

¶ Include a detailed estimate of the cost of the proposed technology; 

¶ Describe how the prototype equipment will be tested, including a description of data 

that will be collected during prototype testing; 

¶ As applicable, address cybersecurity challenges and vulnerabilities; and 

¶ To ensure market relevance, EERE encourages applicants to include letters of support 

from industry stakeholders (e.g., station developers/operators, MD/HD vehicle 

manufactures or operators). 

 

Below is more information regarding the individual heavy-duty hydrogen fueling station 

technologies of interest. 

Dispensing Components 

This subtopic seeks high-flow dispensing concepts able to achieve average flow rates of 10 

kg/min, designed to accommodate operating pressures of at least 875 bar. Concepts sought 

include nozzles, hoses, and associated breakaway couplings. Applications may focus on novel 

designs for these components or novel manufacturing processes.  

Components should be capable of sustaining a 10 kg/min average flow rate for 10-minute 

intervals and sustaining a peak flow rate of up to 14 kg/min. Nozzles should also be resistant to 

freeze-lock. Nozzles and hoses must both be lightweight and flexible enough for regular use by 

truck drivers and fueling station attendants. Hoses should target a fatigue life of at least 50,000 
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cycles. Concepts should also be capable of incorporating communications technologies. 

Applications should include detailed cost estimates of the proposed technology (not including 

the cost of communications).  

Chillers: 

Hydrogen chillers that can achieve -40 °C fills are commercially available, but do not meet the 

flow rate and cooling power requirements of MD/HD vehicles. Cooling capacities of over 100 

kW will be necessary to facilitate 10 kg/min refueling at -40°C.31 

Applications are sought for R&D of novel concepts that will allow for rapid hydrogen refueling 

of HD vehicles. Concepts proposed should adhere to the flow rate and temperature standards 

of 10 kg/min (average) and -33 °C at the point of dispensing within 30 seconds; however, viable 

alternatives to temperature standards will be considered. Proposed concepts can range in 

scope from component to system level. Examples include, but are not limited to, chillers that 

enable on-demand supply of cold hydrogen, short-term intermediate cold storage, and systems 

that circumvent hydrogen precooling. 

Chiller concepts must describe the scalability of the design, maintenance requirements, 

ambient operating temperature range, and expected cost. Concepts must target a cooling 

power of at least 100 kW, with a stretch goal of 300 kW.  

Meters: 

In order to accurately measure the mass of hydrogen dispensed at HD retail stations, new 

higher-capacity meters will be needed. This subtopic seeks the development of hydrogen gas 

flowmeters with an accuracy of at least 5%, with a stretch goal of 2%, with repeatable results 

over the entire flow range (up to 14 kg/min peak flow). The meters must be capable of 

retaining a 5% accuracy during pressure and temperature fluctuations expected during a fill (up 

to at least 950 bar and down to -40 °C).  

Flow control and shut-off valves: 

A supply chain for high-flow, high-pressure components, such as flow control and shut-off 

valves, will be necessary for station development. This subtopic seeks the development of these 

flow control and shut-off valves designed for compatibility with MD/HD fueling station designs. 

The necessary dimensions of these components will vary depending on the fuel flow rate and 

pressure rating of the fuel dispensing system itself. To ensure the development of commercially 

relevant concepts, applicants must partner with an industry stakeholder involved in the 

development of MD/HD fueling stations or vehicles. The pressure rating, temperature rating, 

                                                      
31 Based on simulations of 7 kg/min fills with a 50-truck fleet comprising 60 kg storage onboard within the Heavy 

Duty Refueling Station Analysis Model (HDRSAM). In this scenario, the cooling power required is approximately 80 
kW. While 10 kg/min is the ultimate target, concepts that can meet or at least approach this target are desired 
and applicants should state the maximum rate they propose to achieve. 
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dimensions, and uses of the components being developed must be described, rationale for 

these specifications must be provided, and the current state-of-the-art must also be described.  

 

Compressors/Cryopumps: 

Compressor and cryopump concepts should target output pressures of at least 875 bar, and a 

flow rate of 500 kg/hour, with a stretch goal of 1,000 kg/hour. EERE may consider applications 

that target intermediate output pressures if a strong market viability justification is provided. 

Applications should include detailed cost estimates of the proposed technology.  

Proposed high-flow compressor/cryopump concepts should target > 90% reliability and should 

be designed to mitigate contamination of hydrogen fuel. To verify reliability, applications 

should include prototype testing, including long-duration performance testing that measures 

energy consumption and assesses reliability. 

Compressor and cryopump components (e.g., valves, diaphragms, pistons, and seals) must be 

designed for aggressive mechanical loading in high-pressure hydrogen. In addition to an overall 

focus on cost, flow rate, and reliability, proposed R&D may include the following: 

¶ Design of novel components (e.g., diaphragms, valves, pistons, and driving components) 

to facilitate high-flow operation; 

¶ Novel management of boil-off to reduce the cryopump operating cost; and 

¶ Processes and technologies for manufacturing of large-scale components. 

 

Compressor concepts must include a description of key compressor metrics necessary to meet 

the targeted flow rates (e.g., piston speed, displacement, etc.) and projected energy 

consumption. 

Subtopic 3A Project Structure:  

Applicants should propose projects up to 3 years in length for a total DOE funding of $1,000,000 

to $3,000,000 for each project. EERE intends to select 4 to 6 projects based on available funds 

and proposed scope, with a preference for smaller more focused projects (~$1M/project) that 

advance existing/most promising concepts of high-flow components. The funding requested 

should be commensurate with the level of work proposed. Projects should be planned as two 

or three multi-phase efforts with a quantitative Go/No-Go decision point with specific criteria 

and metrics separating each phase (each budget period should be approximately 12 to 18 

months long). Projects must include at least 20% cost share consistent with R&D activities. 
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Subtopic 3A Teaming Arrangements: 

Teams that include fueling component developers are strongly encouraged. For example, teams 

that include industry partners that have previous experience in hydrogen and/or other (e.g., 

natural gas) fueling applications are preferred over applications that do not. Partnerships with 

domestic entities are strongly preferred, and a foreign work waiver will be required for any 

work performed outside the United States (see Section IV.J.iii Performance of Work in the 

United States for more information). Strong preference is given to applicants with domestic 

manufacturing capabilities and intent to manufacture in the United States.  

Teams that include representation from diverse entities such as, but not limited to: Minority 

Serving Institutions (MSIs), including Historically Black Colleges and Universities (HBCUs)/Other 

Minority Institutions (OMIs),32 or through linkages with Opportunity Zones33 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 

consents to the publication of the above-referenced information. By facilitating this Teaming 

Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 

self-identify themselves for placement on the Teaming Partner List. EERE will not pay for the 

                                                      
32 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
ŀŎŎǊŜŘƛǘŜŘ ǇƻǎǘǎŜŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛnstitution list. See https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

33 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 
2017, codified at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS 
Notices 2018-48 (PDF) and 2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified 
Opportunity Zones may also be found at Opportunity Zones Resources. Also see, frequently asked questions 

about Qualified Opportunity Zones.   
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provision of any information, nor will it compensate any applicants or requesting organizations 

for the development of such information. 

 

Subtopic 3B:  Validation of High-flow Refueling Models 

Subtopic 3B Introduction/Background:  

A critical barrier to the deployment of heavy-duty applications (trucks, rail, marine, etc.) is the 

lack of protocols for high-flow fueling. The accepted industry-standard protocol for light duty 

vehicles is SAE J2601, which establishes guidance for factors such as maximum flow rate, rate of 

pressure increase, and temperature. With this protocol, fueling heavy-duty applications (such 

as Class 8 trucks) would be too slow to meet industry and end-user needs.29 R&D is necessary to 

support the development of a high-flow fueling protocol which can achieve the targeted 

average fill rate of 10 kg/minute.  

Such high-flow fueling protocols are currently in the early stages of development in the 

international regulations, codes and standards (RCS) community. A number of high-flow fueling 

models have been developed or are currently being developed, and R&D input to validate the 

theoretical models (preferably reduced-order models) is a critical component to the 

development of a scientifically defensible fueling protocol.  

Subtopic 3B Description/Objective: 

This subtopic seeks applications for experimental evaluation and validation of a fueling model 

suitable for high-flow gaseous fueling processes. EERE seeks applications focused on fueling for 

350 bar and 700 bar applications, in alignment with RCS development efforts. This topic is 

aimed at identifying fueling process characteristics to support the development of international 

codes and standards for high-flow gaseous fueling process control. 

Applicants should describe plans to demonstrate validation of fueling models capable of 

accurately simulating the relevant technical targets for 700 bar fueling (as outlined in the DOE 

Technical Targets for Class 8 Trucks29) and 350 bar fueling. If other pressures (e.g. 500 bar) are 

proposed, the applicants should provide strong justification.  

Given the limited availability of facilities capable of performing full-scale experimental 

validation, EERE is interested in sub-scale validation efforts for this subtopic. Sub-scale 

validation also allows for flexibility to adapt to varied vehicle and station configurations, as 

components for high-flow fueling are still in development as well. Applicants should 

demonstrate that the sub-scale results can be brought to full scale and should address the 

range of conditions they intend to examine, such as those conditions beyond the capabilities of 

currently available hardware. Applicants should also address the extensibility of the validation 

to applications beyond that examined in the scope of work.  

https://epicweb.ee.doe.gov/
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Applicants should consider existing fueling models as well as those currently in development for 

validation. Collaboration with international partners is encouraged. Model development should 

only be proposed where necessary to fill critical gaps in model scope or capability, and 

applicants should provide justification for including model development.  

Applicants should describe planned efforts to engage with the RCS community to support the 

development of international codes and standards for high-flow gaseous fueling process 

control. Applications should also clearly describe reporting plans to make validation 

methodologies and resulting data publicly available. This reporting should include:  

¶ Boundary conditions;  

¶ Results of model validation;  

¶ Scaling assumptions and calculations (if validation is performed at sub-scale);  

¶ Operational space constraints (e.g., limitations for flows, temperatures, pressures, 

vehicle or station storage capacities, etc.) in validated model(s); and 

¶ Model revisions and/or model(s) developed during the course of the work.  

 
Subtopic 3B Project Structure:  

Applicants should propose projects up to 3 years in length for a total DOE funding of $1,000,000 

to $2,000,000 for each project. EERE intends to select 1 to 2 projects based on available funds 

and proposed scope. The funding requested should be commensurate with the level of work 

proposed. Projects should be planned as two or three multi-phase efforts with a quantitative 

Go/No-Go decision point with specific criteria and metrics separating each phase (each budget 

period should be approximately 12 to 18 months long). Projects must include at least 20% cost 

share consistent with R&D activities. 

Subtopic 3B Teaming Arrangements: 

Industry led efforts are highly encouraged. Applicants should consider leveraging the world-

class ŎŀǇŀōƛƭƛǘƛŜǎ ƻŦ ǘƘŜ 5h9Ωǎ ƴŀǘƛƻƴŀƭ ƭŀōƻǊŀǘƻǊƛŜǎ34 and should engage relevant stakeholders. 

Applications should detail: 1) the manner in which national laboratory capabilities will be 

effectively leveraged (if used), and 2) proposed engagement of stakeholders (e.g., hydrogen 

providers, OEMs or other end users of hydrogen, state organizations, etc.) for work.   

                                                      
34 https://www.energy.gov/national-laboratories 
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Teams that include representation from diverse entities such as, but not limited to: Minority 

Serving Institutions (MSIs), including Historically Black Colleges and Universities (HBCUs)/Other 

Minority Institutions (OMIs)35, or through linkages with Opportunity Zones36 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢ŜŀƳƛƴƎ tŀǊǘƴŜǊ LƴŦƻǊƳŀǘƛƻƴ FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 

consents to the publication of the above-referenced information. By facilitating this Teaming 

Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 

self-identify themselves for placement on the Teaming Partner List. EERE will not pay for the 

provision of any information, nor will it compensate any applicants or requesting organizations 

for the development of such information. 

 

Topic Area 4:  Cost and Performance Analysis for Fuel Cells, Hydrogen 

Production, and Hydrogen Storage 

A key component of the HFTO portfolio is a comprehensive set of analysis projects involving all 

aspects of hydrogen and fuel cell technologies; including hydrogen production, delivery, 

dispensing, and storagŜΣ ŀǎ ǿŜƭƭ ŀǎ ŦǳŜƭ ŎŜƭƭǎ ŀƴŘ ŜƴŘ ǳǎŜ ŀǇǇƭƛŎŀǘƛƻƴǎΦ IC¢hΩǎ ŀƴŀƭȅǘƛŎŀƭ ŜŦŦƻǊǘǎ 

                                                      
35 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
ŀŎŎǊŜŘƛǘŜŘ ǇƻǎǘǎŜŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴ ƭƛǎǘΦ {ŜŜ https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

36 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 2017, codified 

at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS Notices 2018-48 (PDF) and 

2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified Opportunity Zones may also be found at 

Opportunity Zones Resources. Also see, frequently asked questions about Qualified Opportunity Zones.   
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include a bottom up approach for projecting the costs of components and systems based on 

performance characteristics. Through analysis work, HFTO seeks to define the current state-of-

the-art in all areas, develop and refine system configurations and designs, provide guidance on 

R&D gaps, and help to direct future R&D priorities. As H2@Scale enables a broadening of 

ƘȅŘǊƻƎŜƴΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǎǇŀŎŜ ǘƻ ƛƴŎƭǳŘŜ ŜƳŜǊƎƛƴƎ ǳǎŜǎ ƛƴ ƳŜŘƛǳƳ- and heavy-duty 

transportation, energy storage (e.g., data centers) and industrial applications (e.g., 

ǎǘŜŜƭƳŀƪƛƴƎύΣ ŀ ŎƻƴŎǳǊǊŜƴǘƭȅ ōǊƻŀŘŜǊ ǎŎƻǇŜ ƛǎ ƴŜŜŘŜŘ ƛƴ ǘƘŜ ƻŦŦƛŎŜΩǎ ŀƴŀƭȅǎƛǎ ǇƻǊǘŦƻƭƛƻ ǘƻ 

appropriately match hydrogen technologies to various use cases and needs. In this topic, HFTO 

seeks cost and performance analysis projects under three subtopics, specifically aimed at fuel 

cells, hydrogen production, and hydrogen storage. 

For all subtopics, it is expected that cost analyses will include, but not be limited to: literature 

and patent reviews; component design evaluation with relevant third-parties to ensure 

sufficient detail to allow accurate definition of bill of materials and the associated costing; and 

detailed Design-for-Manufacturing-and-Assembly (DFMA) cost analysis. The recipient will be 

expected to work with HFTO to obtain relevant technical information from third-party 

technology developers. The recipient is also expected to work with equipment vendors to 

obtain relevant equipment manufacturing cost and production volume data to be used in the 

overall system cost analyses.  

The analyses will include activities such as review of the status of selected technologies and 

constituent components. Efforts may also include analysis of materials properties and 

characterization, system level designs, safety procedures and testing, and subsystem and BOP 

components as directed by HFTO. Cost model validation will include defining baseline costs 

incorporating data from current industry-accepted technologies, with HFTO guidance and 

approval. Relative to the baselines, analysis will be performed to determine sensitivities to 

major cost drivers, such as capital expenses, feedstock costs, installation costs, and operations 

and maintenance.  At the conclusion, a report must be generated documenting the results of 

the analyses, including sensitivity analyses along with standard tornado charts to demonstrate 

critical correlation among the cost drivers. 

All projects will be subject to evaluation by system developers, independent peer review, and 

the HFTO Annual Merit Review evaluation process. Results of the merit review will factor into 

project continuation decisions through following years. The recipient will also be required to 

present results as needed to relevant DOE and U.S. DRIVE37 Technology Teams. Project 

deliverables will include manufacturing cost estimates and analysis for complete systems of the 

applicable technology; fuel cells, production, or storage. The applicant will provide HFTO with 

comprehensive reports which will be made available to the public for each of the systems 

analyzed, and at a minimum will include the following:  

                                                      
37 Information on USDRIVE can be found at http://www.uscar.org/guest/partnership/1/us-

drivehttp://www.uscar.org/guest/partnership/1/us-drive 

https://epicweb.ee.doe.gov/
mailto:eere-epichelpdesk@ee.doe.gov?subject=EPIC
http://www.uscar.org/guest/partnership/1/us-drive
http://www.uscar.org/guest/partnership/1/us-drive
http://www.uscar.org/guest/partnership/1/us-drive


 

Questions about this FOA? Submit your questions through EPIC at https://epicweb.ee.doe.gov. 
Problems with EPIC? Email eere-epichelpdesk@ee.doe.gov. Include FOA name and number in subject line. 

  38 

1. Detailed system definition (including bill of materials) for the technology being analyzed 

in the chosen subtopic (e.g., fuel cells for heavy-duty applications, hydrogen production 

technologies, and hydrogen storage technologies, as described in subtopic descriptions 

below). 

2. Baseline technology assessments of current components and/or systems, with 

validation of cost models based on data from current industry-accepted representative 

system designs.  

3. Cost estimates, assumptions, key input parameters and associated data used in the 

analyses; the sensitivity/uncertainty analyses and the associated range of uncertainties 

used as well as rationale for the selected ranges; and out year cost projections for 

varying manufacturing volumes as directed by HFTO (with presentations and written 

reports when requested).  

4. Mathematical functions for scaling component cost as a function of component design 

specifications (e.g., stack cost as a function of voltage and current density at rated 

power, or air blower cost as a function of pressure and flow rate). The functions will be 

developed in consultation with the system performance modelers specified by HFTO as 

a means to optimize system designs for lowest lifecycle cost. 

5. Assistance in drafting of cost records on request by HFTO and as appropriate.38  

6. Final report documenting the results, assumptions, and key input parameters and 

associated data of the analyses including sensitivity analyses along with standard 

tornado charts to demonstrate critical correlation among cost drivers. 

 

Anticipated Funding and Award Details 

Topic Area 
 

Total 
Funding 

Level 

Anticipated 
Number of 

Awards 

Federal 
Funding 

per 
Award 

Max. 
Project 

Duration 
(years) 

Min 
Required 

Non-Federal 
Cost Share 

% 

Subtopic 4A: Fuel Cells $1.5M 1 $1.5 4 N/A 

Subtopic 4B: Hydrogen 
Production 

$1M 1 $1M 3 N/A 

Subtopic 4C: Hydrogen Storage $1M 1 $1M 3 N/A 

Total: Up to 
$3.5M 

3    

 

  

                                                      
38 https://www.hydrogen.energy.gov/program_records.html 
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Subtopic 4A:  Fuel Cells 

Subtopic 4A Introduction/Background: 

Applications are sought for fuel cell system techno-economic analyses for heavy-duty and 

medium-duty applications. The analyses will envision, define, and determine the cost of current 

and future advanced fuel cell systems for various sizes, applications, and manufacturing 

volumes. The analyses should include a ground-up cost projection based on conceptual designs 

and related costs of fuel cell system and component manufacturing equipment and processes. 

There is a rapidly growing interest in the use of hydrogen fuel cells for transportation 

applications, including heavy-duty and medium-duty trucks, marine, and rail applications. Fuel 

cells offer several advantages over incumbent technologies such as diesel engines, including 

higher efficiency, reduced emissions with no tailpipe emissions, higher torque, and no noise 

pollution. Additionally, they offer fast fueling and adequate fuel storage for applications 

demanding longer range. In order to accelerate commercialization for heavy-duty applications, 

a credible and referenceable manufacturing cost estimate is required to accurately gauge the 

status and the potential of the technology. 

Subtopic 4A Description/Objective: 

The applicant will be expected to conduct a bottom-up assessment of the projected current and 

future costs (2025 and 2030) that are based on scenarios with the potential to meet HFTO 

goals. Generating a rigorous cost estimate requires a thorough understanding of current 

polymer electrolyte membrane fuel cell (PEMFC) technology, as well as a rigorous design and 

evaluation methodology, that when applied to the technology will yield optimized (on a 

lifecycle cost basis) components and manufacturing processes. The assessment should include 

reasonable assumptions of the durability that can be obtained by the fuel cell system, including 

the costs associated with oversizing the initial fuel cell stack and any necessary system 

mitigation strategies that would allow meeting durability targets.  

¢ƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ǿƻǊk scope should include a detailed annual reference report on the cost of 

heavy duty fuel cell systems for the following applications: class 8 heavy-duty trucks, class 4 

medium-duty trucks, trains, and ferries. Ideally, the applicant will develop a flexible model that 

will easily allow for additional heavy-duty applications, with the understanding that detailed 

analysis of one system could be leveraged to do analyses of other applications (e.g., analyzing 

class 5, 6, and 7 based on classes 4 and 8). The heavy-duty analysis should also be leveraged to 

provide biannual updates to light-duty vehicle cost estimates. The report must document the 

cost of transportation technologies, reflecting technological advances made to date, and 

provide a calculated cost per kilowatt of the baseline fuel cell system that could be built with 

present technology at several application-relevant production rates, with the volume to be 

analyzed varying depending on particular applications (e.g., 200, 500, 1,000, 10,000, 50,000, 

and 100,000 systems per year). The analysis will also include an examination of the capital 

equipment specified in the annual system cost analysis, clarifying which equipment uses 

https://epicweb.ee.doe.gov/
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existing manufacturing technologies and which equipment costs are higher-risk, conceptually-

designed manufacturing methods. The risk of each proposed manufacturing process should be 

assessed to identify processes that may benefit from further R&D as a method of risk reduction. 

Manufacturing quality control measures necessary to ensure the high yields and low cost at 

high annual production rates assumed in the cost analysis should be thoroughly examined and 

included in the report. As a reference, prior cost analyses may be found under transportation 

at:  http://energy.gov/eere/fuelcells/fuel-cell-technical-publications. 

In addition to the standard bottom-up approach, the applicant will be expected to assist in top-

down techno-economic analyses, led by national laboratory analyses projects funded by HFTO. 

In particular, the applicant will work with the Million Mile Fuel Cell Truck (M2FCT) consortium to 

assess the cost of advanced materials and components; optimize modeled system designs 

projected to meet durability and performance requirements; and optimize the total cost of 

ownership, based on system models that investigate unique system architectures and 

hybridization schemes that include tradeoffs between durability, efficiency, and capital cost. 

The result of the top-down approach should be a streamlined, publically accessible model on a 

website that allows users to evaluate the total cost of ownership for various applications based 

on their own assumptions. M2FCT will lead this effort, and the applicant should support this 

work wherever possible.    

Subtopic 4B:  Hydrogen Production 

Subtopic 4B Introduction/Background: 

At the center of the H2@Scale initiative is the production of hydrogen from diverse domestic 

resources across a variety of technology pathways. Understanding the potential of these 

pathways to meet HFTO cost targets for diverse end uses (including high-quality hydrogen used 

as transportation fuel as well as different industrial applications) is critical. System and 

ŎƻƳǇƻƴŜƴǘπƭŜǾŜƭ ŀƴŀƭȅǎŜǎ ƻŦ ƘȅŘǊƻƎŜƴ ǇǊƻŘǳŎǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ŘŜŦƛƴŜ ǘƘŜ 

current state-of-the-art; direct system configuration and design; identify R&D gaps; and help 

direct future priorities.  

Subtopic 4B Description/Objective: 

Applications are sought for comprehensive techno-economic analyses of distributed- and/or 

centralized-hydrogen production pathways39 that include, but are not limited to: waste and/or 

biomass conversion technologies; high and low temperature electrolysis; solar thermochemical 

and photoelectrochemical water splitting; and other innovative concepts as requested by HFTO. 

Production pathways that enable emerging hydrogen end uses, such as heavy-duty 

transportation, grid resiliency, data centers, and steelmaking, are of particular interest.  

                                                      
39 Distributed assumes 1,500 kg-H2/day and Central assumes 50,000 kg-H2/day. 
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The applicant will be expected to perform a thorough cost analysis for the chosen hydrogen 

production pathway, including component- and system-level assessments of the hydrogen 

generation equipment with associated balance-of-plant (BOP). This will include assessing the 

current state of the hydrogen production technology, incorporating current manufacturing 

costs and volumes of both systems and components, and identifying key barriers limiting 

production scale up. Working with original equipment manufacturers, researchers, and other 

analysis teams, applicants will be expected to assess the potential of and associated costs for 

current status as well as increased production volumes in the 2025 timeframe and beyond. 

Applicants also will be required to incorporate assessments of any feedstock procurement and 

pre-treatment costs (including the additional BOP needed for pre-treatment). Considerations 

should include costs associated with feedstocks at the national, regional, and local levels.   

Applicants for this subtopic are also expected to identify specific requirements and parameters 

for different end uses (e.g., fuel cells for transportation and power generation compared with 

industrial/chemical processes, which can require hydrogen of different purity levels, pressure, 

etc.). Specific end-use considerations may include but are not limited to footprint; duty cycles; 

hydrogen storage needs; dryer and purification requirements; compressor needs; and 

dispenser requirements.  The analysis is expected to focus on evaluating a hydrogen production 

ǘŜŎƘƴƻƭƻƎȅΩǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƳŜŜǘƛƴƎ IC¢h ǘŀǊƎŜǘǎΣ ŀƴŘ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎǊƻǎǎƻǾŜǊ Ǉƻƛƴǘ ǿƘŜǊŜ 

the hydrogen produced becomes a viable and cost-competitive option for the identified 

application, including cost issues related to component/system manufacturing, operational 

maintenance and replacement requirements.  

Analysis efforts related to hydrogen production pathways are expected to leverage the most 

recent version of Hydrogen Analysis (H2A v3.2018)40 ǘƻ ŜǾŀƭǳŀǘŜ ǘŜŎƘƴƻƭƻƎȅπǎǇŜŎƛŦƛŎ ƘȅŘǊƻƎŜƴ 

production cost status as a function of production volume; and to identify potential cost 

reductions based on sensitivity analyses, specifically to quantify the improvements possible 

through technology advancements. Updates to previously-published technology-specific H2A 

case studies, which are publicly available,41 may also be needed, as per HFTO directive.   

Subtopic 4C:  Hydrogen Storage 

Subtopic 4C Introduction/Background: 

For widespread adoption, any hydrogen storage system must be competitive with alternative 

technology options in terms of performance and cost. As new applications for hydrogen 

emerge, such as for medium and heavy-duty transportation (e.g., trucks, rail, marine), 

stationary energy storage (e.g, data centers), industrial (e.g., steel manufacturing), alternative 

types of hydrogen storage to the traditional 700 bar technology first utilized on light-duty 

vehicles are gaining attention. These other storage options include bulk compressed, liquid, 

                                                      
40 H2A is a discounted cash-flow model providing transparent reporting of process design assumptions and a 

consistent cost analysis methodology for hydrogen production at central and distributed facilities. 
41 The H2A Production Case Studies can be found at:  https://www.hydrogen.energy.gov/h2a_production.html 
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materials-based, and hydrogen carriers. Analysis is needed to identify the cost benefits or 

drawbacks of various storage options for each new application solutions. 

Subtopic 4C Description/Objective: 

Applications are sought for techno-economic and life-cycle assessment analyses of advanced 

hydrogen storage technologies. The techno-economic analyses should include a bottom-up 

assessment of the projected future costs (2025 and beyond), at low through high-volume 

manufacturing of hydrogen storage systems with comparisons to HFTO cost targets and 

identification of primary contributors in need of further development for cost reduction. 

Hydrogen storage systems to be considered span a large range of sizes and technologiesτfrom 

smaller compressed systems for onboard use to large liquid systems for bulk stationary storage 

(e.g. for data centers, industrial end uses, etc.). The analyses will need to include developing 

manufacturing costs for innovative system components, such as alternative fibers, advanced 

fiber composites, novel hydrogen storage materials and systems, or equipment to carry out 

hydrogenation/dehydrogenation of hydrogen carriers. The hydrogen storage systems will be 

based primarily on system process designs and specifications from a third-party. The system 

specifications and designs will be based on referenceable system models. The cost analysis will 

also consider and include material disposal requirements, as well as validation of spent fuel 

regeneration and first fill fuel costs. 

Generating a rigorous cost estimate requires a thorough understanding of currently used 

hydrogen storage systems and proposed technologies for a range of applications at all scales 

(e.g., 350 bar, 700 bar, liquid hydrogen, cryo-compressed storage, adsorbent material, low-

temperature metal hydride, complex metal hydride, and hydrogen carriers);  specific 

requirements of current and early market end use applications; balance-of-plant (BOP) 

component requirements; and all associated manufacturing processes. These system cost 

analyses should be based on hydrogen storage system measurements that have been 

previously verified or on well-vetted projections of performance for proposed and developing 

technologies. The impact of the variation of hydrogen storage performance on cost should be 

analyzed, quantified, and documented.  

Topic 4 Project Structure:  

Applicants should propose 4-year projects for total DOE funding of up to $1,500,000 for topic 

4a, and 3-year projects for total DOE funding up to $1,000,000 for topics 4b and 4c. The funding 

request should be commensurate with the level of work proposed. Projects should be planned 

as 3-4 multi-phase efforts (depending on the duration of the project) with a Go/No-Go decision 

point separating each phase (budget period). Each phase (budget period) should be planned for 

approximately 12 to 18 months. Applicants should provide project work plans with strong 

quantitative Go/No-Go decision points including clear metrics that demonstrate progress in 

developing assessment of the hydrogen industry, targeting the metrics given in the previous 

section, as applicable. Projects are not required to provide cost share. 
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Topic 4 Teaming Arrangements: 

Teams that include representation from diverse entities such as, but not limited to: Minority 

Serving Institutions (MSIs), including Historically Black Colleges and Universities (HBCUs)/Other 

Minority Institutions (OMIs),42 or through linkages with Opportunity Zones43 are encouraged.  

EERE is compiling a Teaming Partner List to facilitate the widest possible national participation 

in the formation of applicant teams for this topic. The list allows organizations who may wish to 

participate in an application, but do not wish to apply as the Prime applicant, to express their 

interest to potential applicants and to explore potential partners. 

The Teaming Partner List will be available on the HFTO website at 

https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office-funding-

opportunities under FOA DE-FOA-0002446 during the time of its release through its closing. The 

Teaming Partner List will be updated at least weekly until the close of the Full Application 

period, to reflect new Teaming Partners who have provided their information. Any organization 

that would like to be included on this list should submit the following information to 

HFTOFOA@ee.doe.govΣ ǿƛǘƘ ǘƘŜ ǎǳōƧŜŎǘ ƭƛƴŜ ά¢eaming Partner Information FOA-0002446έΥ 

Topic Area(s) of Interest, Organization Name, Contact Name, Contact Address, Contact Email, 

Contact Phone, Organization Type, Area of Technical Expertise, and Brief Description of 

Capabilities. 

By submitting a request to be included on the Teaming Partner List, the requesting organization 

consents to the publication of the above-referenced information. By facilitating this Teaming 

Partner List, EERE does not endorse or otherwise evaluate the qualifications of the entities that 

self-identify themselves for placement on the Teaming Partner List. EERE will not pay for the 

provision of any information, nor will it compensate any applicants or requesting organizations 

for the development of such information. 

All work under EERE funding agreements must be performed in the United States. See Section 
IV.J.iii. and Appendix C. 
 
 
 
 

                                                      
42 Minority Serving Institutions (MSIs), including HBCUs/OMIs as educational entities recognized by the Office of 

Civil Rights (OCR), U.S. Department of Education, and identified on the OCR's Department of Education U.S. 
ŀŎŎǊŜŘƛǘŜŘ ǇƻǎǘǎŜŎƻƴŘŀǊȅ ƳƛƴƻǊƛǘƛŜǎΩ ƛƴǎǘƛǘǳǘƛƻƴ ƭƛǎǘΦ {ŜŜ https://www2.ed.gov/about/offices/list/ocr/edlite-
minorityinst.html. 

43 Opportunity Zones were added to the Internal Revenue Code by section 13823 of the Tax Cuts and Jobs Act of 2017, codified 

at 26 U.S.C. 1400Z-1. The list of designated Qualified Opportunity Zones can be found in IRS Notices 2018-48 (PDF) and 

2019-42 (PDF). Further, a visual map of the census tracts designated as Qualified Opportunity Zones may also be found at 

Opportunity Zones Resources. Also see, frequently asked questions about Qualified Opportunity Zones.   
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B. Applications Specifically Not of Interest 
The following types of applications will be deemed nonresponsive and will not be 
reviewed or considered (See Section III.D. of the FOA):  

 

¶ Applications that fall outside the technical parameters specified in Section I.A. 
and I.B. of the FOA. 

¶ Applications for proposed technologies that are not based on sound scientific 

principles (e.g., violates the laws of thermodynamics). 

¶ Subtopic 1A: Proposals for solid oxide fuel cells, molten carbonate fuel cells, 

phosphoric acid, polybenzimidazole-type phosphoric-acid fuel cells, and 

alkaline anion exchange fuel cells, will not be considered. Also, proposals that 

rely on the extensive use of precious metals and system mitigation approaches 

to enhance durability will not be considered. 

¶ Subtopic 1B: Proposals for blowers more suitable to supply air to stationary 

fuel cell systems and air management components designed for high 

temperature fuel cells, including solid oxide fuel cells and molten carbonate 

fuel cells, will not be considered. 

¶ Subtopic 2A: EERE is not interested in projects specifically addressing low 

temperature electrolyzers (e.g., PEM and alkaline (including both conventional 

KOH and alkaline exchange membrane)). Projects focused on new materials 

development are also not of interest. In addition, EERE is not interested in BOP 

components other than power electronics for this topic. 

¶ Subtopic 2B: Pathways specifically not considered in this topic include 

biological processes that utilize sunlight energy such as photolytic or 

photofermentative systems; these applications will be considered 

nonresponsive.  Applications specifically designed for and demonstrated 

exclusively on fossil-based waste streams are not of interest.  

¶ Subtopic 3A: Components that are not currently viable at high flow rates (such 

as metal hydride and electrochemical compressors) are not of interest. 

¶ Subtopic 3B: EERE is not interested in applications proposing modeling efforts, 

except where justified to fill critical gaps as described above. Additionally, 

EERE does not seek applications proposing to build commercial fueling 

infrastructure.  

  

C. Authorizing Statute 
 

The activities supported by this FOA are authorized under the Energy Policy Act of 
2005 (EPACT 2005) Public Law 109-58 (Aug. 5, 2005), Title VIII - HYDROGEN, Sections 
801 to 816. These provisions are found in the United States Code at 42 U.S.C. §§ 
16151 to 16165. Title VIII authorizes the Secretary of Energy to conduct a program of 
research, development and demonstration on technologies relating to the 
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production, purification, distribution, storage, and use of hydrogen energy, fuel cells, 
and related infrastructure.    

 
Awards made under this announcement will fall under the purview of 2 Code of 
Federal Regulation (CFR) Part 200 as amended by 2 CFR Part 910. 

 

II. Award Information 
 

A. Award Overview 
 

i. Estimated Funding  
EERE expects to make a total of approximately $33,500,000 of federal funding 
available for new awards under this FOA; $28,500,000 from HFTO, $5,000,000 
from AMO, all subject to the availability of appropriated funds. EERE anticipates 
making approximately 16 to 24 awards under this FOA. EERE may issue one, 
multiple, or no awards. Individual awards may vary between $1,000,000 and 
$5,000,000. 
 
EERE may issue awards in one, multiple, or none of the following topic areas: 
 

Topic 
Area 

Number 
Topic Area Title 

Anticipated 
Number of 

Awards 

Anticipated 
Minimum 
Award Size 
for Any One 
Individual 

Award (Fed 
Share) 

Anticipated 
Maximum 
Award Size 
for Any One 
Individual 

Award (Fed 
Share) 

Approximate 
Total 

Federal 
Funding 

Available for 
All Awards 

Anticipated 
Period of 

Performance 
(months) 

1A Fuel Cell R&D for 
Heavy-Duty 
Applications ς Low-
Cost, Durable Bipolar 
Plates   

2-4 $1,000,000 $2,000,000 $4,000,000 36 

1B Fuel Cell R&D for 
Heavy-Duty 
Applications ς 
Innovative, Low-Cost 
Air Management 
Components   

2-4 $1,000,000 $2,000,000 $4,000,000 36 

2A Efficient and 
Innovative Hydrogen 
Production ς H2NEW 
- High Temperature 
Electrolysis 

2-3 $3,000,000 $5,000,000 $10,000,000 36 

2B Efficient and 
Innovative Hydrogen 

2 $1,000,000 $1,000,000 $2,000,000 36 
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Production ς 
Innovative 
Biological/Waste to 
Hydrogen 

3A High-flow Fueling 
Applications ς 
Domestic Supply 
Chain for High-flow 
Hydrogen Fueling 
Stations 

4-6 $1,000,000 $3,000,000 $8,000,000 36 

3B High-flow Fueling 
Applications ς 
Validation of High-
flow Refueling 
Models 

1-2 $1,000,000 $2,000,000 $2,000,000 36 

4A Heavy Duty Fuel Cell 
Cost Analysis 

1 $1,500,000 $1,500,000 $1,500,000 48 

4B Hydrogen Production 
Cost Analysis 

1 $1,000,000 $1,000,000 $1,000,000 36 

4C Hydrogen Storage 
Cost Analysis 

1 $1,000,000 $1,000,000 $1,000,000 36 

 
EERE may establish more than one budget period for each award and fund only 
the initial budget period(s). Funding for all budget periods, including the initial 
budget period, is not guaranteed. Before the expiration of the initial budget 
period(s), EERE may perform a down-select among different recipients and 
provide additional funding only to a subset of recipients. 

 

ii. Period of Performance 
EERE anticipates making awards that will run from 24 months up to 48 months in 
length, comprised of one or more budget periods. Project continuation will be 
contingent upon several elements, including satisfactory performance and 
Go/No-Go decision review. For a complete list, see Section VI.B.xiv. At the 
Go/No-Go decision points, EERE will evaluate project performance, project 
schedule adherence, the extent milestone objectives are met, compliance with 
reporting requirements, and overall contribution to the program goals and 
objectives. As a result of this evaluation, EERE may, at its discretion, authorize 
the following actions: (1) continue to fund the project, contingent upon the 
availability of funds appropriated by Congress for the purpose of this program 
and the availability of future-year budget authority; (2) recommend redirection 
of work under the project; (3) place a hold on federal funding for the project, 
pending further supporting data or funding; or (4) discontinue funding the 
project because of insufficient progress, change in strategic direction, or lack of 
funding. 
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Topic Area Number Topic Area Title 
Estimated Duration of 
Award (months) 

1A Fuel Cell R&D for Heavy-Duty 
Applications ς Low-Cost, Durable 
Bipolar Plates   

36 

1B Fuel Cell R&D for Heavy-Duty 
Applications ς Innovative, Low-Cost Air 
Management Components   

36 

2A Hydrogen Production - H2NEW - High 
Temperature Electrolysis 

36 

2B Hydrogen Production - Innovative 
Biological/Waste to Hydrogen 

36 

3A Hydrogen Infrastructure: Domestic 
Supply Chain for High-flow Hydrogen 
Fueling Stations 

36 

3B Hydrogen Infrastructure: Validation of 
High-flow Refueling Models 

36 

4A Heavy Duty Fuel Cell Cost Analysis 48 

4B Hydrogen Production Cost Analysis 36 

4C Hydrogen Storage Cost Analysis 36 

 

iii. New Applications Only 
EERE will accept only new applications under this FOA. EERE will not consider 
applications for renewals of existing EERE-funded awards through this FOA. 
 

B. EERE Funding Agreements 
Through cooperative agreements and other similar agreements, EERE provides 
financial and other support to projects that have the potential to realize the FOA 
objectives. EERE does not use such agreements to acquire property or services for 
the direct benefit or use of the United States government. 

 

i. Cooperative Agreements 
EERE generally uses cooperative agreements to provide financial and other 
support to prime recipients. 
 
Through cooperative agreements, EERE provides financial or other support to 
accomplish a public purpose of support or stimulation authorized by federal 
statute. Under cooperative agreements, the government and prime recipients 
share responsibility for the direction of projects. 
 
EERE has substantial involvement in all projects funded via cooperative 
agreement. See Section VI.B.ix of the FOA for more information on what 
substantial involvement may involve. 
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ii. Funding Agreements with Federally Funded Research and 
Development Center (FFRDCs)  
In most cases, FFRDCs are funded independently of the remainder of the project 
team. The FFRDC then executes an agreement with any non-FFRDC project team 
members to arrange work structure, project execution, and any other matters. 
Regardless of these arrangements, the entity that applied as the prime recipient 
for the project will remain the prime recipient for the project. 

 

III. Eligibility Information 
¢ƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǎǳōǎǘŀƴǘƛǾŜ ŜǾŀƭǳŀǘƛƻƴΣ ŀƴ ŀǇǇƭƛŎŀƴǘΨǎ ǎǳōƳƛǎǎƛƻƴ Ƴǳǎǘ ƳŜŜǘ ǘƘŜ 
criteria set forth below. If the application does not meet these eligibility requirements, it 
will be considered ineligible and removed from further evaluation.  

 

A. Eligible Applicants 
 

i. Individuals 
U.S. citizens and lawful permanent residents are eligible to apply for funding as a 
prime recipient or subrecipient. 
 

ii. Domestic Entities 
For-profit entities, educational institutions, and nonprofits that are incorporated 
(or otherwise formed) under the laws of a particular state or territory of the 
United States and have a physical location for business operations in the United 
States are eligible to apply for funding as a prime recipient or subrecipient. 
Nonprofit organizations described in section 501(c)(4) of the Internal Revenue 
Code of 1986 that engaged in lobbying activities after December 31, 1995 are 
not eligible to apply for funding. 

 
State, local, and tribal government entities are eligible to apply for funding as a 
prime recipient or subrecipient. 
 
DOE/NNSA FFRDCs are eligible to apply for funding as a subrecipient, but are not 
eligible to apply as a prime recipient. 
 
Non-DOE/NNSA FFRDCs are eligible to apply for funding as a subrecipient, but 
are not eligible to apply as a prime recipient. 

 
Federal agencies and instrumentalities (other than DOE) are eligible to apply for 
funding as a subrecipient, but are not eligible to apply as a prime recipient.  
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iii. Foreign Entities 
Foreign entities, whether for-profit or otherwise, are eligible to apply for funding 
under this FOA. hǘƘŜǊ ǘƘŀƴ ŀǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ άLƴŘƛǾƛŘǳŀƭǎέ ƻǊ ά5ƻƳŜǎǘƛŎ 
9ƴǘƛǘƛŜǎέ ǎŜŎǘƛƻƴǎ ŀōƻǾŜΣ ŀƭƭ prime recipients receiving funding under this FOA 
must be incorporated (or otherwise formed) under the laws of a state or 
territory of the United States and have a physical location for business 
operations in the United States. If a foreign entity applies for funding as a prime 
recipient, it must designate in the Full Application a subsidiary or affiliate 
incorporated (or otherwise formed) under the laws of a state or territory of the 
United States to be the prime recipient. The Full Application must state the 
nature of the corporate relationship between the foreign entity and domestic 
subsidiary or affiliate.  

 
Foreign entities may request a waiver of the requirement to designate a 
subsidiary in the United States as the prime recipient in the Full Application (i.e., 
a foreign entity may request that it remains the prime recipient on an award). To 
do so, the applicant must submit an explicit written waiver request in the Full 
Application. Appendix C lists the necessary information that must be included in 
a request to waive this requirement. The applicant does not have the right to 
ŀǇǇŜŀƭ 99w9Ωǎ ŘŜŎƛǎƛƻƴ ŎƻƴŎŜǊƴƛƴƎ ŀ ǿŀƛǾŜǊ ǊŜǉǳŜǎǘΦ 
 
In the waiver request, the applicant must demonstrate to the satisfaction of 
EERE that it would further the purposes of this FOA and is otherwise in the 
economic interests of the United States to have a foreign entity serve as the 
prime recipient. EERE may require additional information before considering the 
waiver request.  

 
A foreign entity may receive funding as a subrecipient. 
 

iv. Incorporated Consortia 
Incorporated consortia, which may include domestic and/or foreign entities, are 
eligible to apply for funding as a prime recipient or subrecipient. For consortia 
incorporated (or otherwise formed) under the laws of a state or territory of the 
¦ƴƛǘŜŘ {ǘŀǘŜǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ά5ƻƳŜǎǘƛŎ 9ƴǘƛǘƛŜǎέ ŀōƻǾŜΦ CƻǊ ŎƻƴǎƻǊǘƛŀ 
ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ ŦƻǊŜƛƎƴ ŎƻǳƴǘǊƛŜǎΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ άCƻǊŜƛƎƴ 
9ƴǘƛǘƛŜǎέ ŀōƻǾŜΦ 

 
Each incorporated consortium must have an internal governance structure and a 
written set of internal rules. Upon request, the consortium must provide a 
written description of its internal governance structure and its internal rules to 
the EERE Contracting Officer. 
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v. Unincorporated Consortia 
Unincorporated Consortia, which may include domestic and foreign entities, 
must designate one member of the consortium to serve as the prime 
recipient/consortium representative. The prime recipient/consortium 
representative must be incorporated (or otherwise formed) under the laws of a 
state or territory of the United States. The eligibility of the consortium will be 
determined by the eligibility of the prime recipient/consortium representative 
under Section III.A. of the FOA. 

 
Upon request, unincorporated consortia must provide the EERE Contracting 
Officer with a collaboration agreement, commonly referred to as the articles of 
collaboration, which sets out the rights and responsibilities of each consortium 
member. This agreement binds the individual consortium members together and 
ǎƘƻǳƭŘ ŘƛǎŎǳǎǎΣ ŀƳƻƴƎ ƻǘƘŜǊ ǘƘƛƴƎǎΣ ǘƘŜ ŎƻƴǎƻǊǘƛǳƳΩǎΥ 
 

¶ Management structure;  

¶ Method of making payments to consortium members; 

¶ aŜŀƴǎ ƻŦ ŜƴǎǳǊƛƴƎ ŀƴŘ ƻǾŜǊǎŜŜƛƴƎ ƳŜƳōŜǊǎΩ ŜŦŦƻǊǘǎ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘΤ 

¶ Provisions for ƳŜƳōŜǊǎΩ Ŏƻǎǘ ǎƘŀǊƛƴƎ ŎƻƴǘǊƛōǳǘƛƻƴǎΤ ŀƴŘ 

¶ Provisions for ownership and rights in intellectual property developed 
previously or under the agreement. 

 

B. Cost Sharing 
 
Topic Areas 1A, 1B, 2A, 2B, 3A, and 3B: The cost share must be at least 20% of the 
total allowable costs for research and development projects (i.e., the sum of the 
government share, including FFRDC costs if applicable, and the recipient share of 
allowable costs equals the total allowable cost of the project) and must come 
from non-federal sources unless otherwise allowed by law. (See 2 CFR 200.306 
and 2 CFR 910.130 for the applicable cost sharing requirements.) 

 
Topic Areas 4A, 4B, and 4C: Cost sharing is not required under this FOA for 
analysis activities. 

 
Topic Area Number Topic Area Title Cost Share Requirement 

1A Fuel Cell R&D for Heavy-
Duty Applications ς Low-
Cost, Durable Bipolar 
Plates   

20% 

1B Fuel Cell R&D for Heavy-
Duty Applications ς 
Innovative, Low-Cost Air 
Management Components   

20% 
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2A Hydrogen Production - 
H2NEW - High 
Temperature Electrolysis 

20% 

2B Hydrogen Production - 
Innovative 
Biological/Waste to 
Hydrogen 

20% 

3A Hydrogen Infrastructure: 
Domestic Supply Chain for 
High-flow Hydrogen 
Fueling Stations 

20% 

3B Hydrogen Infrastructure: 
Validation of High-flow 
Refueling Models 

20% 

4A Heavy Duty Fuel Cell Cost 
Analysis 

Cost Sharing Not 
Required 

4B Hydrogen Production Cost 
Analysis 

Cost Sharing Not 
Required 

4C Hydrogen Storage Cost 
Analysis 

Cost Sharing Not 
Required 

 
To assist applicants in calculating proper cost share amounts, EERE has included a 
cost share information sheet and sample cost share calculation as Appendices A 
and B to this FOA. 

 

i. Legal Responsibility 
 Although the cost share requirement applies to the project as a whole, including 

work performed by members of the project team other than the prime recipient, 
the prime recipient is legally responsible for paying the entire cost share. If the 
funding agreement is terminated prior to the end of the project period, the 
prime recipient is required to contribute at least the cost share percentage of 
total expenditures incurred through the date of termination. 

 
 The prime recipient is solely responsible for managing cost share contributions 

by the project team and enforcing cost share obligation assumed by project 
team members in subawards or related agreements. 
 

ii. Cost Share Allocation 
Each project team is free to determine how best to allocate the cost share 
requirement among the team members. The amount contributed by individual 
project team members may vary, as long as the cost share requirement for the 
project as a whole is met. 
 

https://epicweb.ee.doe.gov/
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iii. Cost Share Types and Allowability 
Every cost share contribution must be allowable under the applicable federal 
cost principles, as described in Section IV.J.i. of the FOA. In addition, cost share 
must be verifiable upon submission of the Full Application. 

 
Project teams may provide cost share in the form of cash or in-kind 
contributions. Cost share may be provided by the prime recipient, subrecipients, 
or third parties (entities that do not have a role in performing the scope of 
work). Vendors/contractors may not provide cost share. Any partial donation of 
goods or services is considered a discount and is not allowable.  

 
Cash contributions include, but are not limited to: personnel costs, fringe costs, 
supply and equipment costs, indirect costs and other direct costs.  
 
In-kind contributions are those where a value of the contribution can be readily 
determined, verified and justified but where no actual cash is transacted in 
securing the good or service comprising the contribution. Allowable in-kind 
contributions include, but are not limited to: the donation of volunteer time or 
the donation of space or use of equipment. 
 
Project teams may use funding or property received from state or local 
governments to meet the cost share requirement, so long as the funding was not 
provided to the state or local government by the federal government.  

 
The prime recipient may not use the following sources to meet its cost share 
obligations including, but not limited to: 
 

¶ Revenues or royalties from the prospective operation of an activity beyond 
the project period; 

¶ Proceeds from the prospective sale of an asset of an activity; 

¶ Federal funding or property (e.g., federal grants, equipment owned by the 
federal government); or 

¶ Expenditures that were reimbursed under a separate federal program. 
 
Project teams may not use the same cash or in-kind contributions to meet cost 
share requirements for more than one project or program. 
 
Cost share contributions must be specified in the project budget, verifiable from 
the prime rŜŎƛǇƛŜƴǘΩǎ records, and necessary and reasonable for proper and 
efficient accomplishment of the project. As all sources of cost share are 
considered part of total project cost, the cost share dollars will be scrutinized 
under the same federal regulations as federal dollars to the project. Every cost 
share contribution must be reviewed and approved in advance by the 

https://epicweb.ee.doe.gov/
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Contracting Officer and incorporated into the project budget before the 
expenditures are incurred. 

 
Applicants are encouraged to refer to 2 CFR 200.306 as amended by 2 CFR 
910.130 for additional cost sharing requirements. 
 

iv. Cost Share Contributions by FFRDCs  
Because FFRDCs are funded by the federal government, costs incurred by FFRDCs 
generally may not be used to meet the cost share requirement. FFRDCs may 
contribute cost share only if the contributions are paid directly from the 
ŎƻƴǘǊŀŎǘƻǊΩǎ aŀƴŀƎŜƳŜƴǘ CŜŜ ƻǊ ŀƴƻǘƘŜǊ ƴƻƴ-federal source. 
 

v. Cost Share Verification 
Applicants are required to provide written assurance of their proposed cost 
share contributions in their Full Applications. 

 
Upon selection for award negotiations, applicants are required to provide 
additional information and documentation regarding their cost share 
contributions. Please refer to Appendix A of the FOA. 
 

vi. Cost Share Payment 
EERE requires prime recipients to contribute the cost share amount 
incrementally over the life of the award. Specifically, the prime rŜŎƛǇƛŜƴǘΩǎ cost 
share for each billing period must always reflect the overall cost share ratio 
negotiated by the parties (i.e., the total amount of cost sharing on each invoice 
when considered cumulatively with previous invoices must reflect, at a 
minimum, the cost sharing percentage negotiated). As FFRDC funding will be 
provided directly to the FFRDC(s) by DOE, prime recipients will be required to 
provide project cost share at a percentage commensurate with the FFRDC costs, 
on a budget period basis, resulting in a higher interim invoicing cost share ratio 
than the total award ratio.  
 
Lƴ ƭƛƳƛǘŜŘ ŎƛǊŎǳƳǎǘŀƴŎŜǎΣ ŀƴŘ ǿƘŜǊŜ ƛǘ ƛǎ ƛƴ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ƛƴǘŜǊŜǎǘΣ ǘƘŜ 99w9 
Contracting Officer may approve a request by the prime recipient to meet its 
cost share requirements on a less frequent basis, such as monthly or quarterly. 
Regardless of the interval requested, the prime recipient must be up-to-date on 
cost share at each interval. Such requests must be sent to the Contracting Officer 
during award negotiations and include the following information: (1) a detailed 
justification for the request; (2) a proposed schedule of payments, including 
amounts and dates; (3) a written commitment to meet that schedule; and (4) 
such evidence as necessary to demonstrate that the prime recipient has 
complied with its cost share obligations to date. The Contracting Officer must 
approve all such requests before they go into effect. 
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C. Compliance Criteria 
Concept Papers, Full Applications, and Replies to Reviewer Comments must 
meet all compliance criteria listed below or they will be considered 
noncompliant. EERE will not review or consider noncompliant submissions, 
including Concept Papers, Full Applications, and Replies to Reviewer Comments 
that were: submitted through means other than EPIC; submitted after the 
applicable deadline; and/or submitted incomplete. EERE will not extend the 
submission deadline for applicants that fail to submit required information by the 
applicable deadline due to server/connection congestion. 

 

i. Compliance Criteria  
 

1. Concept Papers 
Concept Papers are deemed compliant if: 

¶ The Concept Paper complies with the content and form requirements 
in Section IV.C. of the FOA; and 

¶ The applicant successfully uploaded all required documents and 
ŎƭƛŎƪŜŘ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ƛƴ EPIC by the deadline stated in this FOA. 

 
2. Full Applications 

Full Applications are deemed compliant if: 

¶ The applicant submitted a compliant Concept Paper; 

¶ The Full Application complies with the content and form 
requirements in Section IV.D. of the FOA; and 

¶ The applicant successfully uploaded all required documents and 
ŎƭƛŎƪŜŘ ǘƘŜ ά{ǳōƳƛǘέ ōǳǘǘƻƴ ƛƴ EPIC by the deadline stated in the FOA. 

 
3. Replies to Reviewer Comments 

Replies to Reviewer Comments are deemed compliant if: 

¶ The Reply to Reviewer Comments complies with the content and 
form requirements in Section IV.E. of the FOA; and 

¶ The applicant successfully uploaded all required documents to EPIC 
by the deadline stated in the FOA. 

 

D. Responsiveness Criteria 
!ƭƭ ά!ǇǇƭƛŎŀǘƛƻƴǎ {ǇŜŎƛŦƛŎŀƭƭȅ bƻǘ ƻŦ LƴǘŜǊŜǎǘΣέ ŀǎ described in Section I.C. of the 
FOA, are deemed nonresponsive and are not reviewed or considered. 

 

E. Other Eligibility Requirements 
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i. Requirements for DOE/NNSA and non-DOE/NNSA Federally Funded 
Research and Development Centers Included as a Subrecipient 
DOE/NNSA and non-DOE/NNSA FFRDCs may be proposed as a subrecipient on 
ŀƴƻǘƘŜǊ ŜƴǘƛǘȅΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǎǳōƧŜŎǘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƎǳƛŘŜƭƛƴŜǎΥ 

 
1. Authorization for non-DOE/NNSA FFRDCs 

The federal agency sponsoring the FFRDC must authorize in writing the use 
of the FFRDC on the proposed project and this authorization must be 
submitted with the application. The use of a FFRDC must be consistent with 
its authority under its award. 

 
2. Authorization for DOE/NNSA FFRDCs 

The cognizant Contracting Officer for the FFRDC must authorize in writing the 
use of the FFRDC on the proposed project and this authorization must be 
submitted with the application. The following wording is acceptable for this 
authorization: 

 
Authorization is granted for the Laboratory to participate in the 
proposed project. The work proposed for the laboratory is consistent 
with or complementary to the missions of the laboratory, and will not 
adversely impact execution of the DOE assigned programs at the 
laboratory. 

 
3. Value/Funding 

The value of and funding for the FFRDC portion of the work will not normally 
be included in the award to a successful applicant. Usually, DOE will fund a 
DOE/NNSA FFRDC contractor through the DOE field work proposal (WP) 
system and non-DOE/NNSA FFRDC through an interagency agreement with 
the sponsoring agency. 

 
4. Cost Share 

Although the FFRDC portion of the work is usually excluded from the award 
ǘƻ ŀ ǎǳŎŎŜǎǎŦǳƭ ŀǇǇƭƛŎŀƴǘΣ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ Ŏƻǎǘ ǎƘŀǊŜ ǊŜǉǳƛǊŜƳŜƴǘ ǿƛƭƭ ōŜ 
ōŀǎŜŘ ƻƴ ǘƘŜ ǘƻǘŀƭ Ŏƻǎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ, the 
ǎǳōǊŜŎƛǇƛŜƴǘΩǎΣ ŀƴŘ ǘƘŜ CCw5/Ωǎ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ 

 
5. Responsibility 

The prime recipient will be the responsible authority regarding the 
settlement and satisfaction of all contractual and administrative issues 
including, but not limited to disputes and claims arising out of any agreement 
between the prime recipient and the FFRDC contractor. 
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6. Limit on FFRDC Effort 
The FFRDC effort, in aggregate, shall not exceed 50% of the total estimated 
Ŏƻǎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀƴǘΩǎ ŀƴŘ ǘƘŜ CCw5/Ωǎ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ 
effort. 

 

F. Limitation on Number of Concept Papers and Full 
Applications Eligible for Review 
 
An entity may submit more than one Concept Paper and Full Application to this 
FOA, provided that each application describes a unique, scientifically distinct 
project and provided that an eligible Concept Paper was submitted for each Full 
Application. 

 

G. Questions Regarding Eligibility 
EERE will not make eligibility determinations for potential applicants prior to the 
date on which applications to this FOA must be submitted. The decision whether 
to submit an application in response to this FOA lies solely with the applicant. 

 

IV. Application and Submission Information 
 

A. Application Process  
The application process will include two phases: a Concept Paper phase and a Full 
Application phase. Only applicants who have submitted an eligible Concept 
Paper will be eligible to submit a Full Application. 
 
At each phase, EERE performs an initial eligibility review of the applicant 
submissions to determine whether they meet the eligibility requirements of 
Section III of the FOA. EERE will not review or consider submissions that do not 
meet the eligibility requirements of Section III. All submissions must conform to 
the following form and content requirements, including maximum page lengths 
(described below) and must be submitted via EPIC at https://epicweb.ee.doe.gov, 
unless specifically stated otherwise (it is recommended to use the Google Chrome 
browser for EPIC). EERE will not review or consider submissions submitted 
through means other than EPIC, submissions submitted after the applicable 
deadline, or incomplete submissions. EERE will not extend deadlines for 
applicants who fail to submit required information and documents due to 
server/connection congestion. 
 
A Control Number will be issued when an applicant begins the EPIC application 
process. This control number must be included with all application documents, as 
described below. 
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The Concept Paper, Full Application, and Reply to Reviewer Comments must 
conform to the following requirements: 

 

¶ Each must be submitted in Adobe PDF format unless stated otherwise; 

¶ Each must be written in English; 

¶ All pages must be formatted to fit on 8.5 x 11 inch paper with margins not less 
than one inch on every side. Use Calibri typeface, a black font color, and a font 
size of 12 point or larger (except in figures or tables, which may be 10 point 
font). A symbol font may be used to insert Greek letters or special characters, 
but the font size requirement still applies. References must be included as 
footnotes or endnotes in a font size of 10 or larger. Footnotes and endnotes 
are counted toward the maximum page requirement; 

¶ The Control Number must be prominently displayed on the upper right corner 
of the header of every page. Page numbers must be included in the footer of 
every page; and 

¶ Each submission must not exceed the specified maximum page limit, including 
cover page, charts, graphs, maps, and photographs when printed using the 
formatting requirements set forth above and single spaced. If applicants 
exceed the maximum page lengths indicated below, EERE will review only the 
authorized number of pages and disregard any additional pages. 

 
Applicants are responsible for meeting each submission deadline. Applicants are 
strongly encouraged to submit their Concept Papers, Full Applications, and 
Replies to Reviewer Comments at least 48 hours in advance of the submission 
deadline. Under normal conditions (i.e., at least 48 hours in advance of the 
submission deadline), applicants should allow at least 1 hour to submit a Concept 
Paper, Full Application, or Reply to Reviewer Comments. Once the Concept Paper, 
Full Application, or Reply to Reviewer Comments is submitted in EPIC, applicants 
may revise or update that submission until the expiration of the applicable 
deadline. If changes are made to any of these documents, the applicant must 
resubmit the Concept Paper, Full Application, or Reply to Reviewer Comments 
before the applicable deadline. 
 
EERE urges applicants to carefully review their Concept Papers, Full Applications, 
and Replies to Reviewer Comments to allow sufficient time for the submission of 
required information and documents. All Full Applications that pass the initial 
eligibility review will undergo comprehensive technical merit review according to 
the criteria identified in Section V.A.ii. of the FOA. 

 

i. Additional Information on EPIC  
EPIC ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ŜƴŦƻǊŎŜ ǘƘŜ ŘŜŀŘƭƛƴŜǎ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘƘƛǎ Ch!Φ ¢ƘŜ ά!ǇǇƭȅέ ŀƴŘ 
ά{ǳōƳƛǘέ ōǳǘǘƻƴǎ ǿƛƭƭ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŘƛǎŀōƭŜ ŀǘ ǘƘŜ ŘŜŦƛƴŜŘ ǎǳōƳƛǎǎƛƻƴ ŘŜŀŘƭƛƴŜǎΦ 
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Should applicants experience problems with EPIC, the following information may 
be helpful. 
  
Applicants that experience issues with submission PRIOR to the FOA deadline: In 
the event that an applicant experiences technical difficulties with a submission, 
the applicant should contact the EPIC helpdesk for assistance (eere-
epichelpdesk@ee.doe.gov). The EPIC helpdesk and/or the EPIC system 
administrators will assist applicants in resolving issues. 
 

B. Application Forms 
The application forms and instructions are available on EPIC. To access these 
materials, go to https://epicweb.ee.doe.gov and select the appropriate funding 
opportunity number (it is recommended to use the Google Chrome browser for 
EPIC).  

  
Note: The maximum file size that can be uploaded to the EPIC website is 50MB. 
Files in excess of 50MB cannot be uploaded, and hence cannot be submitted for 
review. If a file exceeds 50MB but is still within the maximum page limit specified 
in the FOA, it must be broken into parts and denoted to that effect. For example: 
TechnicalVolume_Part_1 
TechnicalVolume_Part_2 

 

C. Content and Form of the Concept Paper 
To be eligible to submit a Full Application, applicants must submit a Concept Paper 
by the specified due date and time. 

 

i. Concept Paper Content Requirements 
EERE will not review or consider ineligible Concept Papers (see Section III of the 
FOA). 
 
Each Concept Paper must be limited to a single concept or technology. Unrelated 
concepts and technologies should not be consolidated into a single Concept 
Paper.  

 
The Concept Paper must conform to the following content requirements: 
 

Section Page Limit Description 

Cover Page Section 1 page 
maximum 

The cover page should include the project title, the specific 
announcement Topic Area being addressed (if applicable), 
both the technical and business points of contact, names of 
all team member organizations, and any statements regarding 
confidentiality. 
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Technology 
Description 

3 pages 
maximum 

Applicants are required to describe succinctly: 

¶ The proposed technology, including its basic 
operating principles and how it is unique and 
innovative; 

¶ ¢ƘŜ ǇǊƻǇƻǎŜŘ ǘŜŎƘƴƻƭƻƎȅΩǎ ǘŀǊƎŜǘ ƭŜǾŜƭ ƻŦ 
performance (applicants should provide technical 
data or other support to show how the proposed 
target could be met); 

¶ The current state-of-the-art in the relevant field and 
application, including key shortcomings, limitations, 
and challenges; 

¶ How the proposed technology will overcome the 
shortcomings, limitations, and challenges in the 
relevant field and application; 

¶ The potential impact that the proposed project 
would have on the relevant field and application; 

¶ The key technical risks/issues associated with the 
proposed technology development plan; and 

¶ The impact that EERE funding would have on the 
proposed project. 

Addendum 1 page 
maximum 

Applicants are required to describe succinctly the 
qualifications, experience, and capabilities of the proposed 
Project Team, including: 

¶ Whether the Principal Investigator (PI) and Project 
Team have the skill and expertise needed to 
successfully execute the project plan; 

¶ Whether the applicant has prior experience which 
demonstrates an ability to perform tasks of similar 
risk and complexity; 

¶ Whether the applicant has worked together with its 
teaming partners on prior projects or programs; and 

¶ Whether the applicant has adequate access to 
equipment and facilities necessary to accomplish the 
effort and/or clearly explain how it intends to obtain 
access to the necessary equipment and facilities. 

¶ Applicants may provide graphs, charts, or other data 
to supplement their Technology Description. 

 
 

EERE makes an independent assessment of each Concept Paper based on the 
criteria in Section V.A.i. of the FOA. EERE will encourage a subset of applicants 
to submit Full Applications. Other applicants will be discouraged from 
ǎǳōƳƛǘǘƛƴƎ ŀ Cǳƭƭ !ǇǇƭƛŎŀǘƛƻƴΦ !ƴ ŀǇǇƭƛŎŀƴǘ ǿƘƻ ǊŜŎŜƛǾŜǎ ŀ άŘƛǎŎƻǳǊŀƎŜŘέ 
notification may still submit a Full Application. EERE will review all eligible Full 
Applications. However, by discouraging the submission of a Full Application, 
EERE intends to convey its lack of programmatic interest in the proposed 
project in an effort to save the applicant the time and expense of preparing an 
application that is unlikely to be selected for award negotiations.  
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EERE may include general comments provided from reviewers on an 
ŀǇǇƭƛŎŀƴǘΩǎ /ƻƴŎŜǇǘ tŀǇŜǊ ƛƴ ǘƘŜ ŜƴŎƻǳǊŀƎŜκŘƛǎŎƻǳǊŀƎŜ ƴƻǘƛŦƛŎŀǘƛƻƴ posted on 
EPIC at the close of that phase.  

 

D. Content and Form of the Full Application 
Applicants must submit a Full Application by the specified due date and time to be 
considered for funding under this FOA. Applicants must complete the following 
application forms found on the EPIC website at https://epicweb.ee.doe.gov, in 
accordance with the instructions (it is recommended to use the Google Chrome 
browser for EPIC). 
 
Applicants will have approximately 30 days from receipt of the Concept Paper 
Encourage/Discourage notification on EPIC to prepare and submit a Full 
Application. Regardless of the date the applicant receives the 
Encourage/Discourage notification, the submission deadline for the Full 
Application remains the date and time stated on the FOA cover page.  
 
All Full Application documents must be marked with the Control Number issued to 
the applicant. !ǇǇƭƛŎŀƴǘǎ ǿƛƭƭ ǊŜŎŜƛǾŜ ŀ ŎƻƴǘǊƻƭ ƴǳƳōŜǊ ǳǇƻƴ ŎƭƛŎƪƛƴƎ ǘƘŜ ά/ǊŜŀǘŜ 
/ƻƴŎŜǇǘ tŀǇŜǊέ ōǳǘǘƻƴ ƛƴ EPIC, and should include that control number in the file 
name of their Full Application submission (i.e., Control number_Applicant 
Name_Full Application).  

 

i. Full Application Content Requirements 
EERE will not review or consider ineligible Full Applications (see Section III. of the 
FOA).  

 

Each Full Application shall be limited to a single concept or technology. 
Unrelated concepts and technologies shall not be consolidated in a single Full 
Application. Full Applications must conform to the following requirements: 
 
Topic Areas 1A, 1B, 2A, 2B, 3A, and 3B: 
 

Component File Format 
Page 
Limit 

Technical Volume PDF 15 

Resumes PDF 1 

Letters of Commitment PDF 1 

Statement of Project Objectives MS Word 10 

SF-424   

Budget Justification Workbook   

Summary/Abstract for Public Release PDF 1 

Summary Slide MS PowerPoint 1 
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Subrecipient Budget Justification   

DOE Work Proposal for FFRDC, if 
applicable (see DOE O 412.1A, 
Attachment 3) 

PDF  

Authorization from cognizant 
Contracting Officer for FFRDC 

PDF  

SF-LLL Disclosure of Lobbying 
Activities 

PDF  

Foreign Entities and Foreign Work PDF  

U.S. Manufacturing Plan PDF  

Data Management Plan MS Word  

 
Topic Area 4A, 4B, and 4C: 
 

Component File Format 
Page 
Limit 

Technical Volume PDF 15 

Resumes PDF 1 

Letters of Commitment PDF 1 

Statement of Project Objectives MS Word 10 

SF-424 PDF  

Budget Justification Workbook   

Summary/Abstract for Public Release PDF 1 

Summary Slide MS PowerPoint 1 

Subrecipient Budget Justification   

DOE Work Proposal for FFRDC, if 
applicable (see DOE O 412.1A, 
Attachment 3) 

PDF  

Authorization from cognizant 
Contracting Officer for FFRDC 

PDF  

SF-LLL Disclosure of Lobbying 
Activities 

PDF  

Foreign Entities and Foreign Work PDF  

Data Management Plan MS Word  

 
Note: The maximum file size that can be uploaded to the EPIC website is 50MB. 
Files in excess of 50MB cannot be uploaded, and hence cannot be submitted for 
review. If a file exceeds 50MB but is still within the maximum page limit specified 
in the FOA it must be broken into parts and denoted to that effect. For example: 

 
TechnicalVolume_Part_1 
TechnicalVolume_Part_2 
 
EERE will not accept late submissions that resulted from technical difficulties 
due to uploading files that exceed 50MB. 
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